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a time in bright daylight, flat on my back 
under a beach umbrella, using my hands 
in lieu of a tube. 


EST TERS 
Sir: i 
I have many times observed Venus 
in bright daylight with the naked eye, 
and some of the aids that I use may in- 
terest other readers. It seems desirable 
to minimize the sky area to which the Sir: 
eye is exposed. To this end get into the After Venus had remained invisible 
shade, use one eye only, and sweep the to the naked eye by day for 128 days 
desired area of the sky while looking during its superior conjunction, I saw 
through a short tube held in contact it on April 6, 1954, at 12:30 and 2:30 
with the face. A cardboard mailing tube p.m. This was 223 days before the pres- 
is fine, but simply cupping one’s hands’ ent inferior conjunction. At that time, 
gives good results. Venus was an inconspicuous object east 
The relaxed eye will not always focus of the sun, appearing like a minute frag- 
at infinity, and I have found it helpful ment of the daytime moon. 
to squint at intervals of about one sec- I adapted Dr. Miller’s method for lo- 
ond. After you have once found your cating Venus by day, described on the 
target, the eye will remain in correct Observer’s Page of the August issue, to 
focus. finding Jupiter on the morning of Sep- 
Without any ephemeris and depending tember 5th. The reference star, 29 Vul- 
only on the approximate relative posi peculae, was picked up the evening be- 
tions of the sun and Venus on the eve- fore in the finder of my 3-inch altazi- 
ning before, I have found Venus many  muth refractor. Then a plumb bob was 


M. S. GEREND 
P. O. Box 844 
Watsonville, Calif. 
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hung from the star diagonal of my in- 
strument, using a cord long enough so 
the bob barely touched a nail stuck in 
the ground. The telescope tripod was not 
moved during the night. The predicted 
lag was 11 hours two minutes. 

On looking into the finder at 8:43 a.m., 
Jupiter was easily seen, slightly north 
of where the star had been observed the 
night before. The 1.6-inch finder for this 
observation has a focal length of 10 
inches, and was used with an Erfle eye 
piece giving a field of five degrees. 


HAROLD H. PETERSON 
140 W. 22nd St. 
Durango, Colo. 


See: 

Attention should be called to a valuable 
new Russian bibliography of current astro- 
nomical literature, whose title is Referativnyi 
Zhurnal Akademi Nauk S.S.S.R. Astrono- 
mia 1 Geodesia. The first four issues con- 
tain 1,950 abstracts, and cover astronomical 
papers, books, notes, and reviews published 
in the year 1953. In the preface, the editors 
state that the publication will appear 
monthly. 

The quality of the abstracts appears to 
be quite good. Although the work is in 
Russian, the titles are also given in the 
original language, so that the publication 
has value even to those who do not read 
Russian. Sometimes illustrations, formulae, 
and tables are reproduced in the longer 
abstracts. One is impressed by the work 
that has gone into this undertaking. Many 
of the abstracts are signed by well-known 
astronomers; others are presumably by 
graduate students. Thus the Russians have 
provided their own substitute for the Jahr- 
esbericht, which has unfortunately not yet 
been brought up to date. 

A. N. VYSSOTSKY 
Leander McCormick Observatory 
Charlottesville, Va. 


Sir: 

The September issue contains on page 
400 a News Note describing diurnal tem- 
perature changes in the ozone region, as 
reported by A. U. Momin, of India, in 
Current Science. It is not made clear that 
his method is a modification of one which 
I have been using since 1941. 

I pointed out in 1948 that if the sky radia 
tion is measured near the horizon, as Momin 
has done, the deduced temperature of the 
ozone region is ‘erroneous, because of at- 
mospheric water vapor. Moreover, the 1948 
experiments demonstrated the 
any appreciable diurnal change in 
the effective radiation 
ozone region. 

The seasonal change in ERTOR, which 
Momin describes as possible, is actually a 
pronounced and well-known phenomenon 
This is discussed in my paper in the Bulletin 
of the American Meteorological Society, 35, 
252, 1954, which also points out a hitherto 
variation in 


absence of 
ERTOR, 


temperature of the 


unrecognized strong cyclical 
ERTOR, with a period of 10 or 11 weeks. 
ARTHUR ADEL 
Research Observatory 
Arizona State College 
Flagstaff, Ariz. 


Atmospheric 
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The main building of the reconstructed Poulkovo Observatory. Several of the domes in the scene are on detached struc- 
tures. All building scenes with this article are from 35-mm. Kodachromes by Dr. Nassau. 


The Dedication of the New Poulkovo Observatory 


By Dirk Brouwer, Vale University Observatory 


AND JASON J. Nassau, Warner and Swasey Observatory 


\ , JITHIN A FEW YEARS of 
the opening in 1839 of the 
Poulkovo Observatory, which 
is on a hilltop 12 miles south of pres- 
ent-day Leningrad, it had achieved an 
outstanding place among the world’s 
observatories. Until its destruction 
during World War II, the Poulkovo 
Observatory made valuable contribu- 
tions to our knowledge of precise star 
positions, to double star astronomy, 
and to stellar spectroscopy. Thus the 
news that this institution has finally 
been restored is of interest to astrono- 
mers and other scientists throughout 
the world. 


Between sessions at the Poulkovo 

Observatory are (left to right), front 

row, Brouwer and Jelstrup; middle 

row, Hoffmeister, Lindblad, and Dan- 

jon; and behind these, Cowling, Oos- 
terhoff, and Sadler. 
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The formal opening of the rebuilt 
Poulkovo Observatory (see the front 
cover) was the occasion of the first 
important astronomical meeting with 
visitors from western countries held 
in the Soviet Union since before World 
War II. The letter of invitation had 
informed us that the ceremonies would 
begin in Leningrad on May 20th. On 
the evening preceding that date, the 
Soviet Aeroflot plane from Helsinki 
brought us to the Leningrad airport 
in the company of seven other wester 
astronomers: W. S. McClenahan 
(Canada), A. Danjon and D. Chalonge 
(France), T. G. Cowling and D. H. 
Sadler (England), J. H. Oort (Neth- 
erlands), and B. Lindblad (Sweden). 

At the airport we were met by two 
Poulkovo astronomers, A. A. Nemiro 
and M. S. Zverev, and representatives 
of the Academy of Sciences of the 
U.S.S.R. On a nearby ridge we could 
see the Poulkovo Observatory. It was 
obvious that it had been an inviting 
target for the German armies when 
thev approached Leningrad in 1941. 

We were taken to the Hotel Astoria, 
a prerevolution structure that still 
showed signs of former grandeur. The 
morning and afternoon of May 20th 
were spent sightseeing in Leningrad. 
During that day we also met astrono- 
mers who had arrived earlier or via 
Moscow. These were P. Bourgeois 
(Belgium), P. Tempesti (Italy), L. R. 
Terrazas (Mexico), H. S. Jelstrup 
(Norway), and M. Minnaert and P. 
Th. Oosterhoff (Netherlands). In the 
hotel were also housed scientists from 
Hungary, Czechoslovakia, Poland, 
Eastern Germany, the Baltic States, 
Bulgaria, Rumania, China, and North 
Korea. Not all of these were astrono- 
mers; some were mathematicians, 
physicists, or meteorologists. 


Finally, there were among us about 
10 interpreters who served us through- 
out our stay in the Soviet Union. They 
were indispensable at the ceremonies 
and scientific sessions. Our English- 
speaking group usually chose seats 
close together with English-speaking 
translators among us, who would fur- 
nish running translations of Russian 
speeches. This system functioned quite 
well but broke down occasionally when 
the tempo was too rapid or the speaker 
used too many technical terms. 

Our interpreters would look after 
our interests in various other ways. 
They saw to it that we got transporta- 
tion or tickets for shows, and our spe- 
cial requests always received consider- 
ate attention. Our especially assigned 
interpreter, for two Americans and one 
Canadian, was a man about 40 years 
old. Pe was employed by the Academy 
of Sciences to translate books from 
Inglish into Russian. The translators 
were without exception well-educated 
men or women who were very consci- 
entious and exhibited excellent team- 
work, 

We were not in any way restricted 
to the company of our particular trans- 
lator. Especially at meal time, the total 
group of about 50 seated at two long 
tables in the Astoria dining room 
would be thoroughly mixed, with only 
an indication of grouping according to 
language. 

For the first event of the inaugura- 
tion program, at 6 p.m. on Wednesday, 
May 20th, some 500 persons filled the 
very pleasant auditorium in the Acad- 
emy of Sciences building in Lenin- 
grad. This ceremony and the events of 
the next two days were scheduled as 
a session of the division of physics and 
mathematics of the academy, and as- 
tronomers were only a minority in the 


















large company that gathered. During 
this occasion we had an opportunity 
to inspect Kepler’s manuscripts, which 
had been previously housed at the ob- 
servatory library. 

The first event began with a brief 
speech by Prof. I. P. Bardin, speaking 
in place of Academy President A. N. 
Nesmejanov, who could not be present 
on account of illness. Then followed 
the principal address of the evening, 
by A. A. Mikhailov, director of the 
Poulkovo Observatory, on the history 
of that institution. 

The next day we were taken to Poul- 
kovo in automobiles. The first session 
was in the impressive auditorium of 
the observatory. There were some 30 
speeches, by spokesmen for various sci- 
entific organizations of the Soviet 
Union and for foreign countries that 
were represented. General-Secretary 
Oosterhoff of the International Astro- 
nomical Union had the place of honor 
on the program, immediately following 
the opening remarks by the vice-presi- 
dent of the academy. The president of 
the union, Dr. Otto Struve, University 
of California, had also been invited to 
attend, but was unable to be present. 
His message in behalf of the union was 
presented by Dr. Oosterhoff and a 
translation was read in Russian. 

The Chinese mathematician Hua 
Loo-keng was the first foreign repre- 
sentative to take the speaker's stand. 
He spoke in Chinese, and was trans- 
lated paragraph by paragraph into 
Russian by one of his countrymen. 
This enabled one of our translators to 
give us a running account in English. 
It was a very long, decidedly political 
speech. Later, spokesmen for France 
(Danjon), the United States (Brou- 
wer ), and Great Britain (Sadler) were 
successively invited to deliver their 
messages of congratulation. 

In the afternoon we had an oppor- 
tunity to inspect the instruments. The 
architects who designed the new Poul- 


75 are scientists. 


Above: The living quarters at Poulkovo are seen behind 
two telescope buildings. The staff numbers 200, of which 


Right: The building of the new 26-inch refractor has a 
conventional round dome, rather than the octagonal type 
that covered the famous 30-inch Clark refractor. 





At the old Sternberg Institute in Moscow, these conferees informally gathered 

(left to right): Sadler, Bourgeois, McClenahan, Vorontsov-Velyaminov, Tem- 

pesti, (unidentified), Chalonge, Parenago, Cowling, Brouwer, Oort, and Kukar- 
kin, Photograph by Dr. Nassau. 


kovo Observatory obviously aimed to 
make its general appearance correspond 
very nearly to that of the older struc- 
ture, an exception being that the for- 
mer octagonal domes have been re- 
placed by hemispherical ones. The plan 
even includes the installation of merid- 
ian instruments in large rooms con- 
nected with the main building, as be- 
fore. Modern practice prefers to locate 
such instruments in separate small 
buildings of low heat capacity. How- 
ever, in the climate of Poulkovo (lati- 
tude about 60° north), there may be 
less objection to the older arrangement 
than in places where the sun’s radiation 
is more powerful. 

In one of the transit rooms are in- 
stalled side by side the old Poulkovo 


transit by Ertel and Merz, to be used 
for the observation of the brighter 
stars, and an experimental horizontal 
transit instrument of the Atkinson de 
sign. In a corresponding room on the 
other side of the central hall are lo 
cated an 8-inch Toepfer meridian cir- 
cle, to be used for the observation of 
fainter stars in both co-ordinates, and 
a broken transit instrument for the 
time service. Housed in a_ separate 
room, the time service had in operation 
two Shortt clocks and a crystal clock. 

The Poulkovo astrometric school has 
for a century adhered to the observa 
tion of fundamental right ascensions 
and declinations with separate instru 
ments. This continues to be the plan 
for the future. For declination observa- 
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The old quarters of the Sternberg 
State Astronomical Institute in Mos- 
cow. With a staff of 110, the institute 
is an important center for variable 
star research, and the time service of 
the Soviet Union is entrusted to it. 


tions the Ertel vertical circle has been 
installed in a separate building. 

Other older instruments that have 
been put into operation are the visual 
zenith telescope, first installed in 1904, 
and a Carte du Ciel astrograph, now 
used by A. N. Deutsch for proper- 
motion studies. 

Among the new instruments is a 
beam-type interferometer with altazi- 
muth mounting used for double star 
measurements. The new 20-inch Mak- 
sutov Schmidt-type instrument is pro- 
vided with a spectrograph and means 
for spectrophotoelectric registration. 
Another new instrument is a fixed 
polar telescope designed by Mikhailov 
for the study of the motion of the 
north celestial pole among the stars. 
Instruments still to be installed include 
a large refractor to replace the 30-inch 
long-focus refractor that was once one 
of Poulkovo’s most prized instruments. 
The lenses of this telescope were saved, 
but the mounting was completely de- 
stroyed. The new telescope is a 26-inch 
refractor with lens and mounting made 
in Germany. 

For the present, the equipment is to 
a large extent limited to the older in- 
struments upon which the excellent as- 
trometric reputation of the observatory 
was based. As C. B. Watts and his 
associates at the U. S. Naval Observa- 
tory have demonstrated, the meridian 
circle can be made to be a more efficient 
instrument than it was 25 years ago 
and can yield more accurate results. If 
such improvements are introduced at 
Poulkovo, this observatory with its 
large staff of scientific workers should 
have an excellent opportunity to rank 
again among the leading astrometric 
observatories of the world. 

The next day, Saturday, was taken 
up with papers by members of the 
staff on the history of the Poulkovo 
Observatory. Sunday was set aside for 


an excursion to Peterhof, the czars’ 
summer palace near the Gulf of Fin- 
land. This was the first day of the sea- 
son that the many fountains on the 
large estate were in operation. The oc- 
casion attracted huge but orderly 
crowds of people. 

From Monday through Wednesday, 
two simultaneous conferences had been 
scheduled, one on astrometry, the other 
on variable stars. These conferences 
met on alternate days in Leningrad in 
the Maison des Savants, and at Poul- 
kovo. The former is an old ducal palace 
now used as a club for members of 
the Academy of Sciences. 

Most of the papers in both confer- 
ences were by Soviet astronomers, but 
some of the western astronomers had 
been given places on the program. Dr. 
Struve’s prepared paper in Russian on 
Beta Canis Majoris contained intro- 
ductory remarks about old personalities 
at Poulkovo; his humorous touch was 
much appreciated. 

On the whole, the papers were in the 
nature of progress reports, and the 
time allotted to discussion was limited. 
However, in the astrometric confer- 
ence there was much discussion con- 
cerning plans for a third observation 
of the Astronomische Gesellschaft stars 
in the northern hemisphere and the 
related meridian circle program. The 
conference at Evanston in 1953 had 
recommended a selection of meridian 
circle stars between visual magnitudes 
6.5 and 8.5. At the request of the 
Evanston conference, F. P. Scott, of 
the U. S. Naval Observatory, had 
made a selection of stars that satisfied 
this requirement as nearly as possible. 
He had included all of Zverev’s list of 
fundamental stars in the northern 


hemisphere and had made an effort to 
select as many stars as possible from 
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Zverev’s general list of faint stars 
without violating the magnitude re- 
quirement. 

The conference on astrometry at 
Poulkovo expressed the opinion that 
the question of reference stars must 
be further discussed at a special inter- 
national conference. 

At Leningrad, we visited the Insti- 
tute of Theoretical Astronomy where 
an elaborate set of punched-card ma- 
chines was being operated, including 
four or five tabulators and five multi- 
pliers. The latter were not the most 
modern type now in use in the United 
States, and we did not see any elec- 
tronic machines. We learned that the 
machines can do numerical integration 
of minor planets including Jupiter per- 
turbations without approximation. 

In Moscow, we visited the old 
Sternberg Institute as well as the new 
complex of buildings near Moscow 
University to which the Sternberg In- 
stitute will soon be moved. We were 
told that new instruments constructed 
in the U.S.S.R. were ready to be in- 
stalled as soon as the domes had been 
completed. Among these instruments 
will be a broken transit, an 18-inch 
Maksutov telescope provided with ob- 
jective prisms, and a 28-inch parabolic 
reflector now approaching completion. 
The Sternberg Institute is a training 
school for astronomers, but the in- 
struction includes astronomical  re- 
search. An institute of astrophysical 
research will be erected some 25 miles 
southwest of Moscow University. 

We are indebted to the Soviet sci- 
entists for their hospitality, as well as 
to our National Academy of Sciences 
for making the necessary arrangements 
in securing passports and visas, and to 
the National Science Foundation for 
travel grants. 





a A 


The nearly completed new home of the Sternberg Institute, showing to its left 

two of the domes for instruments. The skyscraper in the background houses 

part of Moscow University, which has an enrollment of 18,000 students. The 
institute is situated at the grounds of the university. 
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Caroline Herschel, as she appeared 
in a portrait by Tielemann in 1829. 


OST OF US are familiar with 
M some of the contributions made 
to astronomy by Caroline Her- 
schel, sister of the famous discoverer of 
Uranus. With her little telescope of 27 
inches focal length and power of 20, 
she discovered clusters and nebulae, 
and found eight comets within 11 years. 
In addition, we may have heard how 
she assisted her brother in his tireless 
observations, acting as his indefatigable 
recorder, his assistant in the manufac- 
ture of telescopes, and his all-around 
helper at Slough Observatory. 

Her published works include a cata- 
logue of 561 stars from observations 
by Flamsteed. She also compiled a zone 
catalogue of all star clusters and nebu- 
lae observed by Sir William Herschel. 
For this latter work, she was awarded 
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Early Daughters of Urania 


By P. V. Rizzo 
Amateur Astronomers Association, New York City 


the gold medal of the Royal Astronom- 
ical Society in 1828, and in 1835 the 
society elected her an honorary mem- 
ber—a well-earned tribute. She died in 
1848 in her 98th year. 

All in all, she was the first great 
star in the illustrious galaxy of lady 
astronomers. Any thorough history of 
the past hundred years in astronomy 
tells the names of others who followed 
her, names that have won the praise 
of the whole scientific world for work 
well done. The list grows annually as 
we read the achievements recorded in 
current publications from observatories 
throughout the world. 

Sut — were there no renowned 
woman astronomers before Miss Her- 
schel, or contemporary with her? Con- 
ventional histories say little, but there 
are hints here and there. 

We notice for one thing that it was 
to the women especially that many early 
writers in astronomy addressed their 
remarks. When Fontenelle wrote his 
famous Conversations on the Plurality 
of Worlds in 1686, it was to a mar- 





Right: Elizabeth Heve- 
lius and her husband 
observed with this large 
brass sextant made by 
Guenter in 1658. Heve- 
lius used only naked- 
eye sights on his meas- 
uring instruments, even 
though he employed 
telescopes for lunar 
and other observations. 
From an engraving in 
Hevelius’ “Machina 
Coelestis.” 





Left: Caroline Herschel 
used this small New- 
tonian reflector on an 
interesting altazimuth 
mounting for her comet 
sweeping. From a 
sketch in Admiral 
Smyth’s “Cycle of Ce- 
lestial Objects.” 





chioness that he told his ideas about 
life on other planets. This custom 
spread even to America, where Profes- 
sor Denison Olmsted, of Yale, pub- 
lished in 1840 his Letters on Astron- 
omy addressed to a Young Lady. 

These examples tend to show a spe- 
cial interest in astronomy by women 
prior to or contemporary with Caroline 
Herschel. And we find it was so; the 
names of many earlier ladies devoted 
to astronomy are enshrined in the pages 
of books like the 19th-century Les 
Femmes dans la Science, by A. Rebiere 
(1897), or Woman in Science, pub- 
lished in 1913, by John A. Zahm, 
whose pen name was H. J. Mozans. 
Others are mentioned in various let 
ters, personal recollections, and biog- 
raphies. 

It was in 1853 that the first impor- 
tant woman astronomer became a well- 
known figure, by the publication of 
Charles Kingsley’s historical novel 
Hypatia, which was based on her life. 
Hypatia lived in Alexandria about 400 
A. D., and was an outstanding scientific 
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figure of her time. She was the daugh- 
ter of Theon the younger, who wrote a 
learned commentary on the Almagest 
of Ptolemy. One book of this commen- 
tary was written by Hypatia. The me- 


dieval Greek encyclopediast Suidas 


mentions that she was the author of 
several works on astronomy and math- 
ematics, which unfortunately are now 
lost. According to Bishop Synesius she 
invented an astrolabe and a planisphere. 
She gave lectures on science, art, and 


philosophy, and her admirers were 
many. But her extensive knowledge 
and charming beauty could not save her 
from a tragic end, for she was brutally 
murdered by a mob in the streets of 
\lexandria in 415 a. p. 

There were no important woman 
astronomers for many years after Hy- 
patia, until we encounter in the 15th 
century the shadowy figure of the wife 
and assistant of the Koenigsberg as- 
tronomer, Johann Mueller, — better 
known as Regiomontanus,. A little later, 
the Duchesse de Ferrare, Renée de 
France (1510-1575), is supposed to 
have had a keen interest in the astro- 
nomical theories of her day. In Den- 
mark, Tycho Brahe’s sister, Sophia 
Brahe (1556-1643), made astronomi- 
cal observations, as appears in Gassen- 
di’s biography of him. 

The never-published 17th-century 
manuscript of Jeanne Dumée exists to- 
day in the National Library in Paris. 
It discusses the arguments for and 
against the Copernican theory, and 
shows how observations of Venus and 
Jupiter offer proofs of its validity. 

\t about the same time, Maria 
Cunitz, born in 1610, the daughter of a 
doctor in Silesia, was pursuing her as- 
tronomical career. She had always been 
precocious, and at an early age she was 
familiar with seven languages. In 1630, 
she married a doctor who encouraged 
her astronomical inclinations. Her prin- 
cipal contribution was the improvement 
of tables of planetary motions. 

Hevelius, the famous Polish astron- 
omer of Danzig, was a wealthy ama- 
teur whose profession was engraving. 
Failing to find a reliable assistant, he 
turned to his second wife, Elizabeth 
Margarethe, who gave him much help 
in observing, as the engravings of her 
by Hevelius in his Machina Coelestis 
show. In 1652 they began observing 
for a catalogue of fixed stars. Unfor- 
tunately, a great part of their work was 
destroyed by fire in 1679. Hevelius 
died in 1687, and his widow carried on 
his work. She published his Prodromus 
lstronomiae and his Firmamentum 
Sobiescianum, The latter book she ded- 
icated to the king of Poland, John So- 
bieski, and in it she named in his honor 
the constellation Scutum Sobiescianum, 
today called Scutum. Their catalogue 


contained 1,564 stars, and was both 


Mme. de la Sabliére (1636-1694) was 
an enthusiastic amateur astronomer, 


the largest and the last made without 
the help of a telescope. 

Another friend of Sobieski’s, Mme. 
de la Sabliére, gained notoriety as a 
lover of astronomy. So enthusiastic 
was she that the French poet Boileau 
wrote a satire against her. He com- 
plained that she had ruined both her 
sight and her complexion by contin 
ually running about following Jupiter 
with an astrolabe in her hand. 

Nearly contemporary was Maria 
Clara Eimmart, born in 1676 at Nu- 
remberg, daughter of the engraver and 
amateur astronomer, Georg Eimmart. 
With her father’s help, she made valu- 
able drawings of comets, sunspots, and 
lunar mountains. She died in 1707. 


Mme. Lepaute (1723-1788) was famous 
as a calculator of comet orbits and 
of eclipses, 


8 Sky AND TELEscope, November, 1954 


Discoverer of the comet of 1702, 
Maria Margarethe Kirch is next on our 
list. Born in Saxony in 1670, the daugh- 
ter of a minister, she married Gottfried 
Kirch, and assisted him in observing 
and in the calculations for his alma- 
nacs. When he died, she continued to 
publish the almanacs with the help of 
her son, Christfried, who became direc- 
tor of the observatory in Berlin. His 
sister, Christine Kirch, was his assist- 
ant. 

The famous Mme. Hortense 
paute, born on January 5, 1723, gained 
prominence when Clairaut and Lalande 
sought to predict the time of return 
of Halley’s comet. Remembering her 
part in this work, Lalande later wrote, 


Le- 


“During six months we calculated from 


morning to night, sometimes even at 
meals; the consequence of which was 
that I contracted an illness which has 
changed my constitution for the re- 
mainder of my life. The assistance ren- 
dered by Mme. Lepaute was such that 
without her I should never have been 
able to undertake the enormous labor, 
in which it was necessary to calculate 
the distance of each of the two planets 
Jupiter and Saturn from the comet. 
separately for each successive degree 
for 150 years.” 

The comet was first seen by Pal- 
itzsch, a German amateur, on Decem- 
ber 25, 1758. It reached perihelion on 
March 12, 1759, which was within the 
limits set by the calculators. 

Mme. Lepaute assisted Lalande in 
many other mathematical labors, from 
which she became nearly blind. Her 
computations for the eclipse of 1764 
were used throughout Europe. 

The wife of Lalande’s nephew was 
Mme. Marie Jeanne de Lalande, who 
made extensive reductions of observa- 
tions for her husband’s star catalogue. 
A daughter was born in 1790. A comet 
discovered by Caroline Herschel was 
first seen in France on the day of her 
birth, and the infant was named Car- 
oline in honor of the discoverer. 

In an article on the history of astron- 
omy for 1802, published in the Philo- 
sophical Magazine, Jerome Lalande 
wrote, “C. Lalande, my nephew, con- 
tinues to observe the right ascensions 
and declinations of a great number of 
stars not well known; and Mme. La- 
lande continues the reductions, which 
she promised, for the 50,000 stars.” 

Minna Witte, who was born in Han- 
over in 1777, was an active observer, 
and constructed a large globe of the 
moon that attracted much praise. The 
story is told that the famous selenogra- 
pher, Maedler, tried vainly to purchase 
this globe, and finally married the lady 
to secure it as a dowry. 

The place of Mary Somerville in the 
history of astronomy is an important 
one. She was born in Scotland on the 





Mary Somerville, Laplace once said, 

was the only woman ever to have 

mastered his “Mécanique Céleste.” 

Her picture is from a portrait by 
Surinton. 


26th of December, 1780. Through self- 
education she mastered the most diffi- 
cult mathematical works of her time, 
including Laplace’s Mécanique Cé- 
leste. Her writings on celestial mechan- 
ics were widely studied. In 1831, she 
published for the general reader her 
Mechanism of the Heavens, which was 
immediately popular. In 1834 appeared 


the Connection of the Physical Sci- 
ences. The following year, at the same 
time as Caroline Herschel, she was 
made an honorary member of the 
Royal Astronomical Society. Many in- 
cidents of her long life devoted to sci- 
ence are told with much humor in her 
Personal Recollections of Mary Somer- 
ville (1873). 

Shortly before the death of Miss 
Herschel, America’s first famous 
woman astronomer became a_ well- 
known figure. On the night of October 
1, 1847, Maria Mitchell discovered a 
telescopic comet, for which she was 
awarded the medal offered by the king 
of Denmark for such discoveries. Al- 
though this was the beginning of her 
international reputation, Miss Mitchell 
had been studying the sky long before 
that. When she was only 12 years old, 
she acted as timekeeper for her father 
in observing the annular eclipse of 
1831. 

The cold winters of her native Nan- 
tucket Island, off the Massachusetts 
coast, did not keep her from spending 
hours at the telescope enthusiastically 
sweeping the heavens. Later she be- 
came professor of astronomy at Vassar 
College. Her activity there was the 
direct inspiration of an accelerated in- 
terest in astronomy not limited to 
women alone. Many honors were con- 
ferrea on her by universities and 
learned societies. Besides her scientific 
work, she participated in movements 


This daguerreotype of Maria Mitchell 

was made when she was about 30 

years old. Photograph, courtesy Mar- 

garet Harwood, Maria Mitchell Ob- 
servatory. 


for the advancement of women. Details 
of her life are to be found in Helen 
Wright’s Sweeper in the Sky (1949) 
and in the earlier Maria Mitchell, com- 
piled by Phebe Mitchell Kendall 
(1896), a sister of Maria. We can con- 
sider Miss Mitchell’s election to the 
Hall of Fame in New York City as a 
symbol there of all the other women 
astronomers who came before and after 
her. 
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Sponsored by the 


Teachers’ Committee of the American 


Books for Amateurs—continued 


HE AMATEUR astronomer who 

wants up-to-date and_ reliable 
information often feels the need for 
a list of suitable books that are not 
too technical. Such a list can also 
be a convenience to societies and to 
teachers who receive requests for rec- 
ommended reading. This month, 
titles are given for some books cover- 
ing either the whole field of astronomy 
or major areas of it, that are suitable 
for intermediate and advanced ama- 
teurs. The prices quoted are subject 
to change. 

In September were listed books for 
children and for beginners; it is 
planned to deal later with books on 
special branches of astronomy and on 
observing. 
TEXTBOOKS 

There are a number of good textbooks 
used in elementary college courses, suit- 
able for reading at the intermediate 
level, including those listed below. These 
same authors have in some 


cases pre- 


Astronomical Society 


pared volumes under different 


titles (designed for use in one-semester 


shorter 


courses ). 

Robert H. Baker. D. Van 
Nostrand Co., New York, 5th edition, 
1950, $5.00. 

tstronomy, John C. Dunean. Harper and 

New York, 5th 1954, 
probable price, $5.50. 

The 
Krogdahl. 
York, 1952, 
isfronomy, 
Robert S. 
Co., New 
$6.50. 


Introduction to 


Astronomy, 
Bros., edition, 


Wasley S. 
Co., 


Astronomical Universe, 
The Macmillan 
$6.25. 

William T. Skilling and 
Richardson. Henry Holt and 
York, 1947, 


New 


revised edition, 


{stronomy, Cecilia 
Payne-Gaposchkin. Prentice-Hall, Ine., 
New York, 1954, $8.00. 

Some Famous Stars, W. M. Smart. Long- 
mans, Green and Co., New York, 1950, 
$2.50. A 
physics based on the study of seven 
of the 
learned 


popular discussion of astro- 


stars from which we have 
the most. 

Peter van de Kamp. 
Random House, New York, 1952, $3.75. 
This nonmathematical is note- 
worthy for a clear account of the dis- 


tances and 


Basie Astronomy, 
survey 


motions of the stars. 


SUPPLEMENTARY READING 

The History of Astronomy, Giorgio Abetti. 
Henry Schuman, Ine., New York, 1952, 
$6.00. A readable account of the devel- 
opment of astronomy places its history 
in good perspective. 

From Atoms to Stars, Martin Davidson. 
The Macmillan Co., New York, 3rd edi- 
tion, 1952, 
mental 


$3.75. Provides good supple- 


reading about the nature of 


the sun and stars. 


The 


James 


Physical Science, Sir 
Cambridge 


edition, 


Growth of 
University 
1951, 


findings 


Jeans. 
Press, New York, 
$3.75. A description of the 
that have contributed to today’s know!l- 


2nd 


edge in all the physical sciences, and 


some account of the men and women 
who played a part. 

Measuring Our Universe, Oliver Justin 

Lee. Ronald Press Co., New York, 1950, 

$3.25. Discusses in leisurely fashion the 

accurate 


fundamental importance of 


measurements. 


THE HARVARD BOOKS ON 


ASTRONOMY 


This series, written by staff members 
of Harvard College Observatory, can be 
especially recommended. The books are 
now published by the Harvard University 
Mass.; the three 
volumes for which prices are not given 


are temporarily out of print. 


(Continued on page 23) 


Press, Cambridge 38, 
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The Interaction Between Stars and Nebulae 


By Orto Struve, Leuschner Observatory, University of California 


* THE STARS have been formed 

—or perhaps are even now being 

formed—out of interstellar gas 
and dust, we might expect that the 
interstellar clouds are more tenuous 
than they were, say, five billion years 
ago. But it is also possible that the 
stars, in the course of their evolution, 
may shed matter that ultimately aug- 
ments the depleted nebulosities. 

These ideas are not new. The Rus- 
sian astronomer B. A. Vorontsov- 
Velyaminov has for many years fa- 
vored the hypothesis that the stars 
actually shed more gas than they ac- 
quire, so that all presently visible 
nebulosities have once been inside the 
stars. Other astronomers, for example 
L. Biermann in Germany, have exam- 
ined the possibility of an equilibrium 
state, in which the mass acquired by 
the stars from the diffuse medium is 
about equal to the mass they expel in 
the form of novalike explosions, rota- 
tional breakup, or corpuscular radia- 
tion. 

Still others, especially G. A. Shajn 
and V. Hase, in Russia, have suggested 
that while exchange of material be- 
tween stars and nebulae goes on all 
the time, this process is a very minor 
one. They propose that both stars and 
nebulae originated at about the same 
time, in some unspecified primordial 
medium whose properties may have 
been those of what the western astron- 
omers describe as the prestellar state 
of matter, or what G. Gamow calls 
“ylem.” 

It would be important to know 
whether the interstellar gas and dust 
that ‘we now observe is the remnant 
of the original medium, retaining its 
original chemical composition, or is of 
the substance of stars, modified in its 
hydrogen-to-helium ratio, and perhaps 





FACING PICTURE: A pertion of 
the Rosette nebula in Monoceros, 
photographed with the 48-inch Palo- 
mar telescope. Against the background 
of bright nebulosity are black wisps 
and tatters of dust clouds and, in 
particular near the center of the pic- 
ture, minute dark round blots. These 
are globules—dust clouds only a few 
thousand astronomical units in diam- 
eter, that may be contracting to 
form stars. Toward the upper right is 
part of the star cluster NGC 2244. 
South is above, east to the right; the 
scale is about nine seconds of arc per 
millimeter. Mount Wilson and Palo- 
mar Observatories photograph. 


The California nebula in Perseus has 
a delicate filamentary structure when 
photographed in the red light of hy- 
drogen. The nebula is much fainter in 
ultraviolet light, and is practically in- 
visible in yellow light. Harvard 
Observatory photograph. 


also in the abundances of the heavier 
elements, by the nuclear processes in 
stellar interiors. 

Several observational results seem 
to indicate that very old stars are 
poorer in heavy elements than recently 
formed stars. Thus, in July, B. Stroem- 
gren gave in his Liége report the 
following summary of the content of 
metals: in very young stars, 3%; in 
medium-age stars, 2%; in fairly old 
stars, 1%; and in extremely old stars, 
0.1%. 

The foregoing suggests that the in- 
terstellar medium out of which the 
stars in Orion, for example, are being 
formed at the present time is consider- 
ably richer in heavy elements than the 
original gas, five billion years ago, out 
of which the stars in globular clusters 
or in the central bulge of the Milky 
Way were formed. 

Further insight into these problems 
is offered by our present knowledge 
of how the stars transfer mass to the 
interstellar medium. We shall follow 
a compilation by Biermann presented 
at the Cambridge symposium on gas 
dynamics of interstellar clouds, in 
July, 1953. However, his results differ 
only slightly from those presented in 
1948 by Vorontsov-Velyaminov in his 
book, Gaseous Nebulae and Novae 
(now available in a German transla- 
tion). 

The interactions which lead to the 
loss of mass are: 


I. Catastrophic explosions: a@. in 


supernovae and novae; b, in planetary 
nebulae; c, in P Cygni-type stars of 
various kinds. 

II. Slow, continuous corpuscular 
emission: a, in Wolf-Rayet stars; b, 
in supergiant stars; c, in main-se- 
quence stars of about the type of the 
sun; d, by single early-type stars; e, 
by rotational breakup in single stars 
and close binaries. 

If the matter in the universe is in 
equilibrium—in the sense that the 
masses of the stars and of interstellar 
matter combined remain constant, 
without of necessity being equal to 
each other — then the loss of mass 
from processes I and II must be bal- 
anced by the following reverse re- 
actions : 

III. Continuous accretion of inter- 
stellar matter: a, by stars of large 
mass in average interstellar clouds 
(“rejuvenation”); 6b, by ordinary 
main-sequence stars in very dense dust 
clouds (for example, T Tauri-type 
stars). 

IV. Formation of stars in very 
cold and dense regions of interstellar 
material. 

siermann remarks that processes 
II and III cannot be expected to occur 
simultaneously in any particular star. 
It can be shown that if conditions fa- 
vor expulsion of atoms from stars, this 
process will be a very stable one; small 
changes in temperature or other physi- 
cai conditions will not reverse it. 

We shall now proceed to estimate 
the effectiveness of processes I and II. 
No one really knows how much mass 
is converted into nebulosity during a 
supernova explosion. A rough guess 
is about two solar masses. (To facil- 
itate notation, in the following dis- 
cussion numbers otherwise unlabeled 
refer to the mass of the sun as a unit.) 
If there is, on the average, one super- 
nova in 200 years in our galaxy, the 
interstellar matter would gain at the 
rate of 0.01 (solar mass) per year. 
The ordinary novae lose much less 
matter per explosion, say about 10~°, 
but about 100 novae occur in the gal- 
axy each year. Thus they contribute 
0.001 per year. 

For the planetary nebulae, K. Wurm 
estimated a loss of 3 & 10~° per year. 
There are about 500 planetaries in the 
Milky Way at the present time—and 
thus presumably at any time even 
though in any particular star the plan- 
etary-nebula stage may last only a few 
thousand years. Hence, all planetary 


November, 1954, Sky AND TELESCOPE 11 





nebulae send out interstellar gas a- 
mounting to 0.015 per year. 

For the P Cygni-type stars, Bier- 
mann gives no estimate, but says, “It 
seems unlikely that these stars con- 
tribute more than the planetary nebu- 
lae.”’ | believe a reasonable estimate is 
again 0.015 per year. 

In the spectra of the Wolf-Ravet 
stars, we observe strong and exceed- 
ingly broad emission lines which, ac- 
cording to C. S. Beals and many later 
investigators, are produced in semi- 
permanent expanding shells. These 
stars are about six times as large as 
the sun, and their luminosities are 
roughly 20,000 times greater. Their 
masses are about 10 times the solar 
mass. From the intensities of the emis- 
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Left: A composite photograph of neb- 
ulosity in the region of Gamma Cygni, 
made at the Crimean Astrophysical 
Observatory. Above: A map of the 
same region, reduced 17 to 10 in scale, 
on which Shajn and Hase have drawn 
the directions of filaments in the pho- 
tograph. The slanting line AA’ is the 
galactic equator. 


sion lines, Biermann adopts a loss of 
mass of 10° atoms per square centi- 
meter per second. The surface area is 
2 & 10** square centimeters, and one 
year contains about 3 X 10° seconds; 
hence, each Wolf-Rayet star loses 
about 5 & 10~*° solar masses per year. 
siermann estimates that there are be- 
tween 1,000 and 10,000 such stars in 
the Milky Way at any one time. Their 
total annual contribution to the inter- 
stellar gas is thus of the order of 0.01. 

Vorontsov-Velyaminov makes this 
estimate 10 times larger: 0.1 per year, 
or 5 & 10° solar mass units in five 
billion years, and he suggests that the 
entire present diffuse constituent of 
the Milky Wav can be accounted for 
by the expansion of the Wolf-Ravet 


stars. But it seems to me that this is 
based upon an underestimate of the 
present mass of the interstellar materi- 
al. If it is equal to that contained in 
the stars, or 10", then only 1/200 of 
the interstellar gas was once inside the 
stars, if we adopt the Vorontsov-Vel- 
yaminoy figure for the rate of ejection. 

The ordinary supergiants do not 
change the picture appreciably. Al- 
though Biermann uses a value of 
0.0001 for the annual loss of mass, 
this is clearly an overestimate, and he 
assumes that there are 50,000 such 
stars in existence. It seems better to 
adopt 0.01 for their total annual con- 
tribution. 

The sun loses atoms in the form of 
clouds of protons and other ions, whose 
effects we can observe in comet tails. 
magnetic storms, northern lights, and 
even. in some relatively low-energy 
cosmic rays. Biermann had previously 
estimated the intensity of the sun’s 
corpuscular outflow from geomagnetic, 
cometary, coronal, and zodiacal light 
observations. The result was 10~-* 
solar masses per year. But undoubtedly 
many stars, such as those with flares, 
are much more powerful emitters of 
particles. Hence we shall use 10~"' for 
each star. Since there are about 10° 
such stars in the Milky Way, we find 
here a really powerful source of in- 
terstellar gas, about one solar mass 
annually. 

A star of early spectral type un- 
doubtedly emits particles much more 
copiously than the sun. The work of 
V. G. Fessenkov and A. G. Massevich 
has indicated that the rate of loss of 
mass is proportional to the luminosity 
of a star. A BO star is about 5,000 
times more luminous than the sun, but 
there is perhaps only one such star in 
our galaxy for every 5,000 stars like 
the sun. Even so, the B stars should 
contribute at least as much as all the 
solar-type stars. 
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To test the relationship between galactic nebulae and early-type stars, Shajn and Hase have plotted their positions on 
this chart of the northern Milky Way. The horizontal and vertical scales are galactic longitude and latitude. Diffuse neb- 
ulae are denoted by circles, and the dots are for stars of spectral types O, BO, and B1, as well as for Wolf-Rayet stars. 
The early-type stars and the diffuse nebulae both show a noticeable tendency to clumping, but there appear to be num- 
bers of nebulae, especially in the lower left part of the chart, that have no evident connection with stars of these varieties. 
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Biermann declines to estimate the 
loss of mass from rotational or orbital 
instability. The shell of a rapidly ro- 
tating star is tenuous, and I once esti- 
mated that its mass might amount to 
10~-* at any given moment. Few shells 
show large motions of expansion, but 
a replenishment of the entire shell (or 
ring) in about a year is a reasonable 
guess. Each of the most rapidly rotat- 
ing stars would then contribute 10~—° 
per year. But their number is relative- 
ly small, and their total contribution 
probably does not exceed 0.01 per year. 

‘le close double stars, especially of 
the Beta Lyrae and Algol types, may 
lose mass more rapidly, perhaps at the 
rate of 10 * or 10~* per year. But they 
are not sufficiently numerous ,in the 
galaxy to upset our rather shaky apple 
cart of estimates. Let us allow for 
them a contribution of the order of 
0.1 per year. 

ANNUAL LOSS OF 

THE INTERSTELLAR 
I'ype of object 


VATTER TO 
VEDIUM 
Solar mass 

0.01 
0.001 
0.015 
0.015 
0.01 
0.01 


Supernovae 
Novae 
Planetary nebulae 
P Cygni stars 
Wolf-Rayet stars 
Supergiants 
Main-sequence stars 
(solar type) 
Main-sequence stars 
(O and B) l 
Shell 0.01 
binaries 0.1 


stars 
Close 
Sum at 

Our foregoing estimates are listed 
here. All the values are rough, but we 
have been quite conservative, on the 
whole, in our computations, and we 
can infer that the annual gain of inter- 
stellar matter may be between one and 
10 solar masses. Hence, in the lifetime 
of the galaxy, say 5 & 10° years, the 
total amount of gas expelled by the 
stars may have amounted to as much 
as 5 & 10°, or 50,000 million times 
as much matter as in the sun. 

This would be a considerable frac- 
tion of the present amount of diffuse 
interstellar material, and might justify 
the belief that some, but probably not 
all of this matter had at one time or 
another been inside stars. It also makes 
more plausible the idea that the stars 
and the interstellar matter are in equi- 
librium with each other, for it is not 
unreasonable to suppose that on the 
average between one and 10 fresh (or 
rejuvenated) stars are produced an- 
nually in the Milky Way. 

Let us consider, for example, a typi- 
cal “young” association of stars. It 
may contain some 100 stars, none old- 
er than about one million years. Hence, 


within a single association one fresh 
star appears at an average rate of once 
in 10,000 years. V. A. Ambarzumian 
has estimated that the number of T 
Tauri associations in the Milky Way 
may be over 10,000. The associations 
of O and B stars are less frequent, 
but the galaxy may contain as many 
as 1,000 of them. Thus, it is possible 
that the present star birth rate may 
lie between one and 10 each year, 
and this would serve to balance the 
loss of mass. 

It would, however, be wrong to in- 
fer that all or most of the gaseous 
nebulosities are recent products of stel- 
lar expansion. This has become espe- 
cially clear from the work of Shajn 
and Hase. We summarize and comment 
on their conclusions in the remainder 
of this article. 

1. Several diffuse nebulosities have 
masses of the order of 1,000 or 5,000 
suns. Yet, these nebulosities contain 
only relatively few stars, between 10 
and 100, and such large nebular mass- 
es could not possibly have been ex- 
pelled from the stars now associated 
with them. In addition to the one in 
Orion, these giant nebulae include the 
Lagoon nebula in Sagittarius (M8) 
with a mass of 3,200, and the Rosette 
nebula in Monoceros (NGC 2237) 
with a mass of 5,800. For the last, in 
1949 R. Minkowski even gave a mass 
of as much as 10,000 suns. His vhoto- 
graph of this object (on page 10) re- 
veals many typical globules, those tiny 
dark nebulae that B. J. Bok regards 
as stars in the making. They are so 
numerous that I feel we are justified 
in believing that here, at anv rate, the 
process of new-star formation ereatly 
exceeds that of mass by the 
existing stars. 


loss of 


2. If we plot, with Shajn and Hase, 
the galactic co-ordinates of the Wolf- 
Rayet. O, BO, and B11 stars, and of 
the nebulosities, we find that there are 
many early-type stars without nebulae, 
and many nebulosities without early- 
type exciting stars. It is true that, ac- 
cording to Hugh Johnson’s recent work 
at the Yerkes Observatory, probably 
every O star has a luminous H-II 
sphere of nebulosity around it. But it 
is also certain that two spectroscopi- 
cally indistinguishable O stars may be 
associated, the one with a very bright 
nebula, the other with a nebula of ex- 
ceedingly low surface brightness. 


3. The emission-line stars of spectral 
classes O and early B certainly rotate 
very rapidly, and many of them are 
near the point of equatorial instability. 
They might be expected to shed gas 
more rapidly than the ordinary ab- 
sorption-line O and B stars. Yet Shajn 
and Hase find that the emission-line 


This complex of peculiar filamentary 
nebulosity appears to be associated 
with Nova Aurigae 1891, and was re- 
cently photographed at the Simeis 
Observatory in the Crimea. The nova 
is situated at right ascension 5" 28.8, 
declination +30° 25 (1950), and 
reached the 4th magnitude at its max- 
imum brilliance, The heavy concen- 
tration of nebulous filaments near the 
bottom of the field is located nearly 
four degrees from the nova’s position. 
Shajn and Hase consider it possible, 
but improbable, that the light of the 
nova excites the nebulosity to shine. 


stars are less apt to be associated with 
gaseous nebulae. 

4. There is no tendency 
among the Wolf-Rayet stars to be as- 
sociated with nebulosities than among 
O and B stars. Yet, the individual 
Wolf-Rayet stars are the more copious 
suppliers of interstellar gas. 


greater 


5. In some of the widely dispersed 
fields of nebulosity, especially in the 
region of Alpha and Gamma Cygni, 
the filaments of nebulous matter show 
a tendency to be oriented parallel to 
the plane of the Milky Way. It may 
well be that this arrangement has 
some relation to the orientation of the 
magnetic lines of force in interstellar 
space. It suggests the action, over long 
intervals of time, of forces that are 
unrelated to any particular stars. 

6. Finally, Shajn and Hase have 
discovered several extraordinary fila- 
mentary nebulosities, such as the one 
in Auriga, pictured here, which they 
have aptly described as “a tangled ball 
of thread.” The peculiar structure 
would seem to call for forces other 
than those that expel material from 
the outer layers of stars. 
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NEWS NOTES 


RECESSION FROM ORION 


In March, we reported on the star 
AE Aurigae and its associated nebu- 
losity, IC 405, that were found by A. 
Blaauw and W. W. Morgan, Yerkes 
Observatory, to have a space motion 
directly away from Orion. These same 
investigators have now found a star, 
Mu Columbae, moving away from the 
Orion nebula, at the same speed of 127 
kilometers per second, but in nearly 
the opposite direction to AE Aurigae. 

Extrapolated backward, the present 
motions strongly suggest that both 
stars originated in the vicinity of the 
Orion nebula 2,600,000 years ago. 
They are very young, blue stars, that 
could hardly be older than this. At 
present they are each about 337 par- 
secs from their point of presumably 
common origin, which is 500 parsecs 
from the sun. The distance of AE 
Aurigae from the sun is 525 parsecs, 
while that of Mu Columbae is com- 
puted to be 675. 

The details of this work were pub- 
lished in the July Astrophysical Jour- 
nal. 


RED, WHITE, AND BLUE SUN- 
TRACKERS 

On September 14th, President Eis- 
enhower dedicated the new station. of 
the Central Radio Propagation Lab- 
oratory of the National Bureau of 
Standards, at Gun Barrel Hill, Colo. 
Three automatically tracking _ tele- 
scopes for observing the sun are the 
outstanding astronomical equipment at 
Gun Barrel Hill. One, painted red, 
operates at 460 megacycles; another, 
painted white, at 167; while the third, 
blue, will receive 80-megacycle solar 
radiation. 

NEWS OF COMETS 

An unusual comet was found on 
July 31st, in Draco, by W. Baade, of 
Mount Wilson and Palomar Observa- 
tories. Its orbit, calculated by L. E. 
Cunningham, appears to have the large 
perihelion distance of 3.9 astronomical 
units; it cannot come less than 3.9 
times as far from the sun as the earth 
is. Now of the 15th magnitude, it is 
moving slowly inward in its orbit, and 
perihelion passage is not expected be- 
fore August, 1955. 

Another 15th-magnitude comet, dis- 
covered in Aquarius by G. Van Bies- 
broeck at Yerkes Observatory on Sep- 
tember Ist, was then fading rapidly, 
as it was well past perihelion. Two ex- 
pected periodic comets have been re- 
covered in addition: Oterma 1942VII 
at Mount Palomar on August 30th, 


By Dorrit HoFFLEIT 





and Wirtanen 1948b at Lick Observa- 
tory on September 26th. Both are ex- 
tremely faint, magnitudes 19 and 18, 
respectively. 


HENRI MINEUR DIES 


In May, one of the most eminent 
French astronomers, Henri Mineur, 
died at the age of 55. Except for war- 
time interruptions, he was director of 
the Institut d’Astrophysique of Paris 
since 1936. His main work was the 
theoretical analysis of stellar motions, 
and he will probably be best remem- 
bered for his investigation of galactic 
rotation, discovered by Oort. Working 
by other methods, Mineur found the 
sun to be 8,000 parsecs from the gal- 
actic center, moving around it in about 
250 million years. 


INDIAN SOLAR COOKER 

Scientists in India have solved the 
problems of mass-producing a reflec- 
tor-type solar cooker. The main com- 
ponent of the cooker is a 48-inch di- 
ameter parabolic aluminum reflector. 
At its focus is a device for supporting 
cooking utensils. 

Among the technical problems that 
had to be solved were the spinning of 
aluminum sheets of large diameter and 
their anodizing; these processes were 
taken up for the first time in India for 
this project. 


ASTRONOMERS TO MEET 
AT BERKELEY 

The Astronomical Society of the 
Pacific and Section D of the Amer- 
ican Association for the Advancement 
of Science will meet at the Leuschner 
Observatory, University of California, 
from December 27th to 30th. (No 
Christmas meeting of the American 
Astronomical Society is scheduled this 
year.) In addition to three symposia 
and sessions for papers, a trip to Lick 
Observatory is planned for the closing 
day, and arrangements are being made 
for demonstrations of the Morrison 
Planetarium in San Francisco. 

On Monday, December 27th, Drs. 
A. R. Sandage and H. P. Robertson 
will present papers in a symposium on 
the red shift in the spectra of extra- 
galactic nebulae. Spatial distribution 
of galaxies is Tuesday’s symposium 
subject, which is scheduled as part of 
the third Berkeley symposium on 
mathematical statistics and probability. 
Participants are to be Drs. F. Zwicky, 
J. Neyman, E. Scott, and C. D. Shane. 
The symposium Wednesday afternoon 
will be on the distribution of stars in 
the H-R diagram, speakers to be Drs. 


14 Sky AND TeLEscore, November, 1954 








B. Stroemgren, J. Greenstein, G. E. | 
Kron, O. J. Eggen, and H. Johnson. 

Following the society dinner on 
Wednesday evening, Dr. Bart J. Bok, 
Harvard Observatory, will present the 
vice-presidential address of Section D, 
on “The New Science of Radio As- 
tronomy.” 

As part of the AAAS program, the 
Meteoritical Society will hold sessions 
on the 28th and 29th. Professor F. C. 
Leonard will speak on the classifica- 
tion of meteoritic minerals and on the 
distribution by weight of the meteorite 
falls of the world. Other members will 
give papers concerning meteors as well 
as meteorites. 








IN THE CURRENT JOURNALS 


THE LAW OF RED-SHIFTS, by Ed- 
win Hubble, Monthly Notices, Royal 
Astronomical Society, Vol. 116, No. 6, 
1953. “Thus, if red-shifts do measure 
the expansion of the universe, we may 
be able to gather reliable information 
over a quarter of its history since ex- 
pansion began, and some information 
over nearly a half of the history.” 


ELECTRONICS AND ASTRONOMY, 
by Guy Slaughter, Radio-Electronics, 
October, 1954. “...when © sufficient 
numbers of amateurs start scanning 
the sky with TV sets or homemade 
receivers, their haywire directional an- 
tennas pointed heavenward, then radio 
astronomy, a new science born of a 
couple of older ones, will begin a rapid 
advance. It always happens that way.” 


THE NEAREST STARS, by Peter van 
de Kamp, American Scientist, October, 
1954. “...the study of distant stellar 
systems has invigorated studies of our 
own system and has provided a new 
perspective on the nearest stars. The 
stars we see in other galaxies and those 
we can study in our immediate galactic 
neighborhood represent two different 
views of the inventory of stars. Both 
approaches are necessary and, it ap- 
pears, complementary.” 


VIEWING THE ECLIPSE, 1860, by 
Olive Knox, The Beaver, Summer, 
1954. “‘This then is our success [wrote 
Simon Newcomb]. Three thousand 
miles of constant travel occupying five 
weeks, to reach by heroic endeavor the 
outer edge of the belt of totality; to 
sit in a marsh and view the eclipse 


wo» 


through the clouds! 


DESIGN OF THE LIFE COMPART- 
MENT NECESSARY FOR SPACE 
TRAVEL, by N. R. Nicoll, Journal, 
British Interplanetary Society, Septem- 
ber, 1954. “This yields the rather sur- 
prising fact that the life compartment 
necessary for space travel weighs less 
than one ton, which leaves available 
two tons for scientific apparatus, pow- 
er supplies, control equipment and 
crew.” 




















MODEST earth satellite, man- 
made, that could be launched 
within a few years, was proposed by 
Prof. S. F. Singer, of the University 
of Maryland, at the American Muse- 


um-Hayden Planetarium symposium 
on space travel last spring. The 
MOUSE (Minimum Orbital Un- 


manned Satellite of the Earth) would 
circle the earth about 190 miles high, 
perhaps for only a few days, and would 
weigh about 100 pounds. Instruments 
for astrophysical and other observa- 
tions would record data from altitudes 
rarely reached by today’s rockets, and 
for a longer period than the three to 
five minutes available on rocket flights. 

The proposed orbit of the Mouse is 
perpendicular to the equator and per- 
pendicular to the line joining the earth 
and the sun. The satellite would cross 
the north and south poles and always 
be over places at which the local time 
was 6 a.m. or 6 p.m. This orbit is 
unique in allowing continuous obser- 
vations of the sun, Dr. Singer pointed 
out, and also in covering the whole 
range of latitudes, important for de- 
termining the energy spectrum of in- 
coming cosmic radiation. The rocket 
would also traverse the auroral zones 
around both geomagnetic poles. At an 
altitude of 300 kilometers (about 190 
miles), each circling of the earth will 
take about 90 minutes. 

The proposal is for a_ three-step 
rocket, with a few pounds of payload, 
the ability to do something useful 
with only this few pounds making the 
whole project worthwhile. The first 
step is planned to take the satellite 
vertically through the lower atmos- 
phere and to begin its inclined flight. 
The second step will take over imme- 
diately after burnout of the first stage, 
in order to reach the required altitude 
and direction of motion. The third 
step simply boosts the velocity up to 
its orbital value. At the point of burn- 
out or fuel cutoff (controlled from the 
ground), the nose tip will open and 








The Mouse, an artificial satellite of the earth proposed for observations from 

190 miles above its surface, is shown here schematically. The automatic instru- 

ments, powered by lightweight solar batteries, will transmit their readings by 
radio to ground stations. 


THE MOUSE 


the spinning sphere which is the Mouse 
itself will begin to describe a relatively 
stable orbit around the earth. The spin 
axis will always be horizontal and at 
right angles to the direction of motion 
of the center of gravity. Conservation 
of angular momentum will keep the 
spin axis oriented without further 
controlling forces. If the sphere carries 
small curved blades, the slight drag 
of the earth’s atmosphere at that height 
will tend to maintain the rotation. 

The observing instruments would be 
mounted in the two short tails along 
the spin axis, as the diagram shows; 
the orientation of the instruments 


would thus stay fixed in space. The 
tails would also act as antennae for 
the transmitter inside the sphere to 
telemeter observational data to ground 
receiver stations. 








Left: The orbit of the 
Mouse is shown here 
projected upon a map 
of the world. Circling 
the earth 16 times per 
day, the vehicle is to 
pass over both poles on 
each trip. 












Right: Dr. Singer pro- 
poses this three-stage 
rocket to carry the 
Mouse (shaded) aloft 
and place it in the 
desired orbit. 
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Now that extremely small solar bat- 
teries have been developed, Dr. Singer 
proposed that these could be used for 
the Mouse power supply, thus reducing 
the weight of the Mouse and permit- 
ting more instrumentation. The power 
might also be used to control its mo- 


(Continued on page 17) 
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THE Mip-StatEs CONVENTION 
HE FIFTH annual Mid-States 
regional convention of the Astro- 

nomical League opened on September 

4th at the Laws Observatory of the 

University of Missouri. The hosts were 

the Central Missouri Amateur Astron- 

omers and the university mathematics 
department. 

John Reed, the convention chairman, 
gave a short history of the observa- 
tory, acting on behalf of Dr. E. S. 
Haynes, the director, who was not able 
to be present. Founded just 100 years 
ago, Laws Observatory has a Merz and 
Mahler 7'%-inch refractor that was 
purchased in 1875 and remounted in 
1910. From 1940 to 1950 the observa- 
tory was closed. It now includes in its 
equipment a pulse-counting photom- 
eter. Much of the constructional and 
observational work during the past 
four years has been done by amateurs 
from Columbia and vicinity. The 
equipment is available for use by qual- 
ified persons. 

Robert Follett, of Kansas City, 
spoke on making optical flats, using a 
pair of elliptical flats and a monochro- 
matic testing box as demonstration ap- 
paratus. The undersigned presented 
some notes on Missouri meteorites, in- 
cluding the Archie and Baxter falls, in 
which people were struck by small 
“oravel” that accompanied the larger 
pieces, and the St. Louis fall of De- 
cember 10, 1950, when a moving car 
was struck and its roof penetrated. 

S. L. O'Byrne, of St. Louis, dis- 
cussed the resolution of double stars, 
describing the work of H. H. Peterson 
(see the September issue, page 396). 
Mr. O'Byrne’s revised formula for his 
2-inch telescope gives a curve that 
closely parallels Mr. Peterson’s divid- 
ing line between resolved and unre- 
solved doubles for a 3-inch. 

At the banquet, about 40 people 
heard Dr. Floyd Helton, director of 
the Morrison Observatory of Central 
College in Fayette, speak on “Some 
Historical Highlights in Astronomy.” 
On the speakers’ table was an illumi- 
nated rotating model of an observatory, 
constructed by Mr. Reed for the Laws 
100th anniversary. The remainder of 
the evening was devoted to celestial 
observations. 

On Sunday two 
were shown, one on the manufacture 
and uses of carborundum, the other on 
glass making. Joseph Smith, Kansas 


afternoon, films 


City Astronomy Club, was elected 
representative to the Astronomical 
League council; Mr. Follett became 


Amateur Astronomers 


OF THE ASTRONOMICAL LEAGUE 
regional chairman; James Boyd, St. 
Louis Amateur Astronomical Society, 
was elected vice-chairman. Mr. and 
Mrs. J. Stewart, of the Tulsa Astro- 
nomical Society, will serve jointly as 
secretary-treasurer. 

Mr. Reed proposed that a center be 
set up for the speedy dissemination 
of astronomical and related observa- 
tions and information. It was decided 
to form the Mid-States Astronomical 
Reporters, as part of the regional or- 
ganization. It is expected that a net- 
work of radio communication, oper- 
ated by several radio amateurs who 
are now members of the region, will 


handle reports of aurorae, fireballs, 
comets, and unusual meteorological 
phenomena. 


Ad-lib reports were given of the 
group work being done in each society. 
Much observational and public activity 
was evident. A new society has been 
added to our region this year — the 
Arkansas Amateur Astronomical So- 
ciety, with C. G. Pool, of Little Rock, 
as secretary. 

H. C. McComb, chief of the Colum- 
bia weather bureau, described equip- 
ment used for upper air soundings and 
displayed the airborne components: a 
neoprene balloon, paper parachute, and 
radiosonde transmitter. Afterwards, at 
the airport weather station, he gave a 
complete demonstration of the equip- 
ment. The following morning a number 
of people stopped at the weather sta- 
tion to watch the scheduled launching 
of the radiosonde balloon. 

The evening meeting was at the 
Morrison Observatory. Still and mo- 
tion pictures of the recent solar eclipse, 
made by various amateurs, were shown. 
L. Harrah, of the Central Missouri 
Amateur Astronomers, demonstrated 
WWYV time-signal reception with the 
observatory’s short-wave radio re- 
ceiver. The film, The Story of Palo- 
mar, was shown, after which the dele- 
gates observed with the 12-inch Clark 
refractor and two 4-inch telescopes. 

Epwin E. Friton 
508 Marshall Ave. 
Webster Groves 19, Mo. 


BAKERSFIELD, CALIFORNIA 

The Bakersfield Amateur Astronomers 
was organized two years ago and now has 
a membership of 16. Meetings are held the 
first Wednesday of each month in private 
homes. 

In use at the present time are a 12-inch 
reflector, two 8-inch and two 6-inch re- 
flectors, a 3-inch refractor, and a few small- 
er instruments. Under construction are two 


10-inch, an 8-inch, and three 6-inch re- 
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flectors. We are a member of the Associa- 
tion of Lunar and 
with our chief activities centering on plan- 
etary observing and meteor photography. 
GARY W. SCHMIDT 
Secretary-treasurer 
1700 Quincy St. 
Bakersfield, Calif. 
SOUTH BEND, INDIANA 
A three-page publication called the 
Monthly Observer has been put out this 
year for members of the St. Joseph Valley 
Astronomical Society. The society is open 
to anyone interested in astronomy, and we 
have members varying in age from 11 to 
those old enough to have Halley's 
comet. We meet once a month in the South 
Bend YMCA, except during the summer 
when we have numerous observation meet- 
ings. 
The society 
refractor at 


seen 


has the use of the 6-inch 
St. Mary’s College. Richard 
Foltz has built a 4-inch refractor with 
clock drive, and Ben Doktor constructed 
a 12'%-inch reflector. 
BRUCE A. LOVELL, secretary 

R. R. 6, Box 61-A 

South Bend, Ind 


THIS MONTH’S MEETINGS 


Brooklyn, N. Y.: Brooklyn Instittite 
of Arts and Sciences, 8:15 p.m., Academy 
of Music. Nov. 26, James S. Pickering, 
Hayden Planetarium, “Deep Sky Ob 
jects.” 

Junior Astronomy Club, 8 p.m., Public 
Library. Nov. 19, C. Cuevas, W. Glenn, 
and E. Oravec, “Expedition Blackout.” 

Chicago, Ill.: Burnham Astronomical 
Society, 3:30 p.m., Adler Planetarium 
Nov. 14, Dr. A. E. Whitford, Washburt 
Observatory, “The Age of the Universe.” 


Cleveland, Ohio: Cleveland Astronomi 
cal Society, 8 p.m., Warner and Swasey 
Observatory. Nov. 12, Dr. Dean B. Me 
Laughlin, Michigan Ob 
servatory, “The Planet Mars.” 


University of 


Dallas, Tex.: Texas Astronomical So 


ciety, 8 p.m., Lone Star Gas Co, audi 
torium. Nov. 22, John M. Hulme, “Con 
ditions Necessary for Life on Other 


Worlds.” 


Minneapolis, Minn.: Junior Astronomy 
Club, 4:15 p.m., Public Library. Nov. 10, 
R. E. English, St. Paul Telescope Club, 
“Amateur Telescope Making.” Nov. 24, 
Craig L. Shurr, “Modern Observatories.” 


New York, N. Y.: Amateur Astrono 
mers Association, 8 p.m., American Mu- 
seum of Natural History. Nov. 3, Hans H 
Rey, “A New Way to Look at the Stars.” 


Oakland, Calif.: Eastbay Astronomical 
Society, 8 p.m., Chabot Observatory. 
Nov. 6, Mrs. Natalie Leonard, “New 
Findings About Galaxies in the Light of 
Cosmology.” 


Teaneck, N. J.: Bergen County As 
tronomical Society, 8:30 p.m., Observa- 
tory, 107 Cranford Pl. Nov. 10, Shirley 
I. Gale, Hayden Planetarium, “Origin 
and Destiny.” 


Planetary Observers, 
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A NEW OBSERVATORY 


ECENTLY, the Astronomical So- 
ciety of Nevada, in conjunction 
with the University of Nevada, has 
completed a project to which the late 
Prof. G. Bruce Blair had given the 
original impetus. This was the con- 
struction and equipping of an observa- 
tory on the university campus for the 
use Of astronomy students and_ the 
amateurs of the locality. Professor 
Blair served as first president of the 
society, which was organized in 1935. 
The Blair Observatory building was 
constructed by the university with 
funds left for astronomical purposes in 
the will of Mrs. Lilyan W. K. Darling- 
ton, a member of the society. It is of 
the roll-off roof type, the roof of the 
observing room sliding completely un- 
der the roof of the astronomer’s office 
to provide clear access to the useful 
portion of the sky. 

Members assigned themselves the 
task of providing the telescopes, and 
inany gave generously of their time and 
money. Ultimate success would not 
have been achieved without the major 
efforts of Mrs. Blair, Dr. E. W. Har- 
ris, of the university, and Carl E. 
Wells. 

The main telescope is a refractor 
constructed by Mr. Wells, with a Zeiss 
150-mm., £/15 objective. The Haines 
mounting is supported on a massive 
concrete pier that extends three feet 
below grade and is isolated from the 
surrounding floor. The mounting is 
equipped with electric drive for the 
polar axis and electric driving motors 


Between Maerocosm 
and Mierocosm 


From cosmic dust and glowing gas; 
From fiery suns in spiral mass, 

I'he dark earth, haunted with a plan 
Of life, emerged and brought forth man. 


What creature this, who turns away 

From mundane needs in solar day, 

And with a billion light-year reach 

Gleans knowledge, his quick mind to 
teach. 

He analyzes spectral bars 

Refracted from the light of stars 

Of eons past, and by their trace 

He limns the curved shape of space. 


He plots the track the comet burns 
And knows he'll die e’er it returns, 
And yet with strange, ecstatic bliss, 
He glories in computing this. 


Prodigious man from atoms spun 
With mind more puissant than his sun 
Can leap in thought through stellar 
night 
With speed transcending that of light. 
MirtaM S. ALTERMAN 


AT RENO 


The new Blair Observ- 
atory has a_ sliding 
roof over the telescope. 
In this picture the roof 
has been rolled back to 
permit observations. 
Photograph by Allen 
Ramsey. 


for slow motion in right ascension and 
declination. The 13-inch setting circles 
are graduated to one minute of time 
and one-quarter degree of declination. 
A variety of eyepieces and a Barlow 
lens give magnifications from 75 to 
540. 

Other telescopes owned by the so- 
ciety include a 6-inch reflector donated 
by Dr. R. Thompson and a 4-inch re- 
fractor, believed to have been built by 
Brashear, donated by Dr. John L. 
Adams. 

The Astronomical Society of Nevada 
meets regularly on the third Thursday 
of each month from September through 
May in the Mackay Science Hall at 
the University of Nevada. 

BENJAMIN ©. Moore, JR., president 

\stronomical Society of Nevada 
328 Flint St., Reno, Nev. 


NEW COLORADO SOCIETY 

FTER many years of astronomi- 

cal inactivity, the foundation has 
finally been laid for a continuing place 
in the community life for our chosen 
interest. Perhaps the greatest impetus 
was given by Marvin K. Knudson, 
president of Pueblo College, when he 
decided to institute classes in astrono- 
my in the school curriculum. As a re- 
sult, an evening adult education class 
was held during the winter quarter last 
vear, followed by a regular day class 
during the spring quarter. 

Not having any instrumentation or 
equipment for the courses, officials of 
the school approached me for advice. 
Apparently they came to the right 
place, since an idle 9-inch, f/11 New- 
tonian reflector was on hand which 
would, at least serve as basic equipment 
until it was found whether or not the 
courses would “take” and justify the 
purchase of a better telescope. 

Thus, the chain of events started 
which led to the formation of the Pueb- 
lo Astronomical Society. Although not 
a teacher by profession, | was invited 
to instruct the adult evening class, 
which had 15 students. The climax of 
this course probably came when an 
open house was held for observing, for 
which the class had also prepared an 
interesting exhibit, with blackboard 
drawings, topped off by a large display 


of astronomical photographs (my file 
of Sky and Telescope served admirably 
for this purpose). Imagine our surprise 
when instead of the dozen or two peo- 
ple expected, a crowd of about 300 re- 
sponded, and the majority seemed to 
be genuinely interested. 

At the conclusion of the quarter’s 
work, students and instructor felt that 
the period together had been far too 
short, so at our last class session the 
organization of the Pueblo Astronomi- 
cal Society was accomplished. Meetings 
were set for the first Monday of each 
month at my private observatory, Dor- 
eddie, with mid-month observing meet- 
ings as called. The membership roster 
now stands at 22 persons. Officers for 
the year include Mrs. Laurene Garrett, 
vice-president; Mrs. Marjorie Struth 
ers, secretary; E. L. Vanderburgh, 
treasurer. Mr. Vanderburgh is a mem- 
ber of the mathematics faculty at 
Pueblo College, and the instructor in 
astronomy for the day classes. 

E. D. Onstrort, president 
Pueblo Astronomical Society 
2421 Second Ave. 

Pueblo, Colo. 


THE MOUSE 
(Continued from page 15) 


tion and maintain the satellite in its 
orbit for periods even longer than a 
few days. 

Based on published information, Dr. 
Singer estimates the entire cost of five 
Mouse satellites with their three-stage 
rockets as around five million dollars. 
If the five were produced in assembly- 
line fashion, the unit cost would be 
about a million dollars. He pointed out 
that a large bomber costs about 15 mil- 
lion dollars, and that the cost of con- 
ventional high-altitude rocket research 
is $100,000 per minute of flight time. 
He stressed that the project could be 
started right away, that it would re- 
quire government backing since it in- 
volves large rockets, guidance, logistic 
support, and the like, but that private 
funds might well support the design 
and construction of the nonsecret 
Mouse vehicle itself. The International 
Geophysical Year, 1957, was suggested 
as a target date. 
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The scene at Stellafane on the afternoon of August 21, 1954, as cloudy skies gradually cleared away for a perfect evening 
of observing. All photographs with this article are by Bernard L. Lashua, Springfield, Vt. 


STELLAFANE CONVENTION. 1954 


HE MECCA of eastern amateur 

telescope makers has long been 
Springfield, Vt., for the convention at 
Stellafane atop Hill. Begun 
during the 1920's, these meetings were 
held nearly every year for two decades, 
and this summer the sequence was re- 
sumed. Under the joint sponsorship 
of the Springfield and the Boston tele- 
scope making groups, about 250 per- 


Breezy 


sons attended the convention on Sat- 
urday, August 21st, bringing with them 
more than two dozen telescopes. 
Very appropriately, the convention 
opened with 10 seconds of silence in 
memory of Russell W. Porter, the 
guiding spirit of the old gatherings. 
The program featured remarks by Mrs. 
M. W. Mayall, AAVSO recorder, on 


variable star observing as a way of 


using a telescope after making it, 
some reminiscences by E. V. Flanders, 
of Springfield, on the early days of 
Stellafane, and an account by Dr. C. 
H. Smiley, Ladd Observatory, of 
chromoscopes and axicons. These un- 
usual optical elements offer most in- 
teresting possibilities to the advanced 
telescope maker. 


Also heard were “Wally” Everest, 





T. J. Ryan, Brooklyn, N. Y., stands behind while others 
inspect his f/5, 6-inch reflector. 
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This enormous pair of 7-inch Japanese binoculars was 
exhibited by R. K. Dakin, of Pittsford, N. Y. 














veteran telescope maker, Dr. Henry E. 
Paul, of Norwich, N. Y., and Dr. Leon 
A. Storz, chairman of the Northeast 
Region of the Astronomical League. 

During the course of the program, 
amateurs from various points selected 
at random were asked to rise and iden- 
tify themselves. All those from Canada 
were called upon. The registration 
book showed that 17 societies were 
represented. 

The telescope competition was di- 
vided into two parts; instruments were 
judged for design and mounting in the 
afternoon, and in the evening for ac- 
tual performance. The co-chairmen of 
the panel of 14 judges were Dr. 
Smiley and J. E. Lovely, of Spring- 
field. 

First prize in the design class went 
to Albert I. Robinson, Newton Cen- 
tre, Mass., for his 6-inch £/10 reflec- 
tor. The brass-fitted bakelite tube can 
be rotated in its saddle without dis- 
turbing an object in the field of view. 
The telescope is fitted with flexible- 
cable slow motions, and has brass set- 
ting circles eight inches in diameter. 
A. L. Dounce, Rochester, N. Y., gained 
second prize with his 8-inch reflector, 
so large that he transported it on a 
trailer. Other prize winners were W. 
E. Knight, Brighton, Mass., S. M. 
Gardiner, East Weymouth, Mass., and 
G. Carlson, Trumbull, Conn. 





Every one of these old-timers has attended 10 or more conventions at Stella- 
fane. Left to right, they are W. Shattuck, Wollaston, Mass., Dr. C. H. Smiley, 
Providence, R. I., E. V. Flanders, Springfield, Vt., C. Moulton, Springfield, 
Mass. (rear), W. Hargbol, Belmont, Mass., A. W. Everest, Pittsfield, Mass., 
G. A. Perry, Springfield, Vt.. Dr. D. G. Knecht, Allentown, Pa., J. M. Pierce, 
Springfield, Vt., C. Cook, Lexington, Mass., John C. Pierce, Plainfield, Vt., 
P. Allen, Orange, N. J., C. R. Ranney, Springfield, Vt., C. C. Young, East 
Hartford, Conn., and G. A. Rettenmaier, Orange, N. J. 


After dark, Mr. Dounce’s instru- 
ment outperformed all the others, 
while second prize went to E. A. Jo- 
hanson, New York City, and the third 
award was split between Mr. Knight 
and D. L. Brunell, Foxboro, Mass. 

It was a fine night, with seeing 8 
on a scale of 10 best, so that an en- 
thusiastic observing session took place. 
A display of northern lights added in- 
terest to the program. 


The convention was planned by a 
committee composed of J. W. Lovely, 
J. H. Beardsley, and C. R. Ranney, 
for the Springfield Telescope Makers, 
and C. Cook, J. W. Gagan, and Mr. 
Gardiner, for the Amateur Telescope 
Makers of Boston. Charles A. Federer, 
Jr., acted as master of ceremonies. 

Already plans are being made for 
the next meeting, to be held on August 
20, 1955. 


Left: The 8-inch electrically driven reflector by A. L. Dounce, which won first prize for observing performance and sec- 
ond prize for design. Center: The first prize for design went to this 6-inch reflector by A. I. Robinson. Right: This 6-inch 
f/8 instrument by E. A. Johanson won second prize for performance. 
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AMERICAN ASTRONOMERS 


REPORT 


Here are highlights of some papers presented at the 91st meeting of the American Astronomical: 
Society at Ann Arbor, Mich., in June. Complete abstracts will appear in the Astronomical Journal. 


Auroral Excitation 


At Yerkes Observatory, Drs. C. Y. 
Fan and Joseph W. Chamberlain have 
been studying the physical and chemi- 
cal processes taking place in the upper 
atmosphere that produce the visible 
light of the aurora. Dr. Fan has studied 
spectra of aurorae of different types, 
particularly homogeneous bands and 
arcs as distinguished from rays and 
draperies. Invariably his spectra of 
quiet arcs show the red hydrogen-alpha 
line, caused by hydrogen nuclei (pro- 
tons) that enter the atmosphere, pre- 
sumably from the sun. But on no oc- 
casion do the rayed structures show 
hydrogen lines, yet they do show bands 
of nitrogen that is apparently excited 
to shining by the energy of electrons. 

Thus, Dr. Fan concludes that al- 
though ares may be produced by pro- 
tons from the sun, rayed features are 
due primarily to electron excitation. 
But electrons, because of their small 
mass and momentum, cannot easily 
penetrate the atmosphere down to au- 
roral altitudes of about 100 kilometers ; 
therefore, they are probably accelerated 
within the atmosphere itself by a 
difference in electrical potential be- 
tween two layers—they use energy 
stored in the form of electrostatic po- 
tential. 

Dr. Chamberlain has studied the 
theory of auroral production by high- 
energy incident protons. When the 
protons enter the atmosphere with 
velocities of the order of 10,000 kilo- 
meters per second, they are traveling 
too fast to capture electrons and pro- 
duce radiation. But collisions slow the 
protons, which steal electrons from 
oxygen and nitrogen atoms in the air, 
also causing the latter to become ex- 
cited and to radiate characteristic 
auroral lines. At very low speeds, the 
excitation ceases rather suddenly ; con- 
sequently, auroral arcs have fairly 
sharp lower borders, fading off gradu- 
ally toward high altitudes. 

Each proton produces about 50 
quanta of hydrogen-alpha radiation by 
successive captures and losses of elec- 
trons. From this value, Dr. Chamber- 
lain estimates that an average auroral 
are results from an influx of between 
10° and 10° protons per square centi- 
meter per second. 

rhe arcs are too wide for the protons 
to be entering the atmosphere only 
along lines of magnetic force. Their 
velocities also indicate that the distri- 
bution of incoming directions is quite 
broad, with an appreciable number of 


particles entering at 60 to 70 degrees 
from the direction of the magnetic 
lines of force (the magnetic zenith). 


Photoelectric Observations 
of Occultations 


Occultations of stars by the moon, if 
timed very accurately from several sta- 
tions, can provide the data for a more 
exact determination of the size and 
shape of the earth. An extensive field 
trial of the method was carried out by 
the Army Map Service between De- 
cember, 1953, and April, 1954, when 
33 occultations were observed by three 
parties in the southwestern states. 


Each team had a mobile 12-inch 
Cassegrainian reflector, equatorially 


mounted and with an electric drive. 
Starlight was measured with a 1P21 
photomultiplier tube and Brush ampli- 
fier, whose output was recorded by a 
dual-channel oscillograph. This last 
also recorded WW time signals. 
Two of the records obtained are re- 
produced here in part. For the star 
BD +24°599, the deflection drops 
abruptly as the star is covered by the 
advancing edge of the moon. The ir- 
regularities of the tracing are much re- 
duced after the star has disappeared, 
showing that these vagaries are mainly 
caused by the twinkling of starlight. 
The second example, the lower half 
of the illustration, shows two drops in 
the tracing as it proceeds from right to 
left. It records how the moon covered 
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These two photoelectric records of 

occultations were made by the Army 

Map Service. The radio time signals 

are labeled. The second star, a double, 
was occulted in two steps. 
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first one component and then another 
of a close double star, ADS 2273. 
The method can be used to discover 
double stars, and S. W. Henriksen re- 
ported observations of 63 Geminorum 
on April 10, 1954, from three widely 
separated points in the Southwest. 
Measurements. of the recordings indi- 
cate the probable presence of a com- 
panion star; its magnitude is estimated 
about 7.8 relative to the main com- 
ponent (5.3) and its separation only 
0.05 second of arc, projected upon the 
direction of the moon’s motion. 

George W. Preston summarized the 
results. He pointed out that disappear- 
ances of stars behind the dark limb of 
the moon could be observed to within 
0.02 second of time in routine opera- 
tions, and stars as faint as the 9th mag- 
nitude could be used. When the lunar 
profile becomes known more exactly, 
these observations will yield very pre- 
cise positions of the moon. 


Brightness of Pluto 


At the Lowell Observatory, Dr. 
Robert Hardie has been engaged in the 
photoelectric photometry of faint ob- 
jects with the 20-inch reflector. Among 
his results is a new determination of 
the magnitude of Pluto as 14.50, from 
measurements on three nights, May 
5-7, 1954. This value is for yellow 
light, on the Johnson-Morgan system, 
and thus corresponds very nearly to 
the visual magnitude. 

Other observations, of the variable 
star RV Lyncis, show that the Lowell 
20-inch telescope can make usable 
photoelectric measurements of stars as 
faint as magnitude 16.2 in blue light. 


H.O Clouds on Venus? 


In recent years, astronomers have 
considered seriously the possibility that 
the clouds that veil the surface of the 
planet Venus consist of dust rather 
than water or some other form of va- 
por. The dust hypothesis, howeyer, is 
inconsistent with polarization measures 
of Venus’ light by B. Lyot, and these 
measurements fit the behavior of light 
scattered by clouds of water droplets. 

Recent measures of the planet’s 
temperature by William Sinton indicate 
a nearly constant day-night value of 
—39° centigrade for the visible surface 
of the clouds. At this low temperature, 
the atmosphere of Venus above the 
cloud layer could contain very little 
water vapor, so the lack of water-vapor 
bands in the spectrum of Venus does 














not support an argument against the 
clouds themselves being composed of 
HO. 

At Harvard Observatory, Drs. Don- 
ald H. Menzel and Fred L. Whipple 
suggest that the surface of Venus may 
be covered by water and its clouds 
composed of the same substance (liquid 
r frozen). The atmosphere of Venus 
consists largely of carbon dioxide, 
which could not exist on an earthlike 
planet with continents protruding. H. 
C. Urey has shown that the COz would 
be fixed in the rocks in the form of 
carbonates because of its chemical re- 
action with silicates in the presence of 
water. But if the surface of Venus is 
completely covered with water, the 
fixation of COs could not continue 
after the formation of a thin buffer 
layer of carbonates, and its atmosphere 
could remain largely carbon dioxide 
supporting water-vapor clouds. 


( 


Yellow Coronal Line 


Theoretical calculations have been 
made by Dr. H. Zirin, Harvard Ob- 
servatory, of the expected wave lengths 
of some spectrum lines of Ca XV (cal- 
cium atoms from which 14 electrons 
have been removed), and of similar 
ions. He finds that the wave length of 
the strong yellow line of Ca XV should 
be 5480 angstroms, confirming a recent 
extrapolation by Garstang ; this differs 
greatly from the observed wave length 
of the yellow line in the sun’s corona, 
5694 angstroms. Hence the yellow co- 
ronal line, which D. E. Billings attri- 
buted to Ca XV (Sk~ and Telescope, 
June, 1954, page 252 due 
to some other ion. 


may be 


Distribution of Brightness in 
Galaxies 


In studying the structure of a galaxy 
it is useful to chart the contours of 
equal brightness, a very laborious task 
by older methods, but rapidly per- 
formed with high accuracy by the re- 
cording microphotometer of the Uni- 
versity of Michigan Observatory. Ed- 
win W. Dennison has used this instru- 
ment to measure photographs of two 


galaxies obtained with the 24-inch 
Curtis Schmidt camera at Portage 


Lake, Mich., and with the Mount Pal- 
omar 200-inch reflector. 

One of the galaxies, NGC 3379, is 
type EO according to E. P. Hubble. It 
was found that while the inner and 
outer contours are nearly circular, 
those for the main body of this galaxy 
are somewhat elliptical. Evidently the 
shape of a galaxy is less simple to 
characterize than is often supposed. 

The other object examined is the 
barred spiral (type SBa) NGC 3384, 


which appears on the same plates as 








Two galaxies in Leo, photographed in red light with Michigan’s 24-inch Schmidt 
telescope, exposure one hour. At the left is NGC 3379, an elliptical galaxy of 
photographic magnitude 10.8. The other is the barred spiral NGC 3384, magni- 
tude 11.3, but the bar is not recognizable in the burnt-out inner region. The 
field shown is nine by 17 minutes of arc in size. The lower part of the picture 
shows contours of equal brightness for these objects, obtained by E. W. Den- 
nison; these show that the outer regions of the galaxies appear to overlap. 


NGC 3379. Here the ellipticity is most 
marked for the outer contour lines, and 
is considerably less for the inner. The 
steepest fall-off of intensity occurs 
some 100 seconds of are from the 
center—far outside the bar structure. 

These results seem to indicate that 
elliptical and barred spiral galaxies 
have significantly different internal 
structures. 


P Cygni-type Stars 

At Harvard Observatory’s Boyden 
station, Henry J. Smith has studied 11 
stars of the P Cygni type in the Large 
Magellanic Cloud. Spectroscopic ob- 
servations were made, as well as photo- 
electric measurements of brightness in 
three colors. The mean apparent mag- 
nitude of the 11 stars, 11.6, corre- 
sponds to an absolute magnitude of 
—7.1, when A. D. Thackeray’s recent 
determination of the distance of the 


cloud as 55,000 parsecs is adopted 
These intrinsically very luminous 
stars are also very blue, and Mr. Smitl 
points out that this may allow their 
recognition in other nearby galaxies. 


Evolution of a Star Cluster 

The MANIAC at Los Alamos Sci 
entific Laboratory is an_ electronic 
computer whose speed is some 10,000 
times that of a desk machine operated 
by an exceptionally skilled calculator. 
Dr. Ralph E. Williamson reported on 
a number of astronomical and astro- 
physical calculations performed by 
MANIAC that were too complex for 
attack by earlier means. 


One such problem, run on_ the 
MANIAC by S. Ulam and J. Pasta, 
dealt with a two-dimensional cluster 


of 100 stars. Their motions have been 
studied with a time-scale such that one 
minute of computation covers 10 mil- 
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lion years in the life of the cluster. At 
each time-step, every star was moved 
by calculating the result of the gravi- 
tational attraction on it of all the other 
cluster stars. 

In the course of the run, some stars +60° 
were lost from the cluster, some dou- 
ble and multiple systems were formed, 
and certain fairly persistent clumping © 
tendencies were noted. 

Dr. Williamson remarked that, in a 
sense, modern electronic computers 














have brought the scope of the universe, +40°}—— } } \\ 
in both time and space, within the SrPinaL ARM IN OuR Gacaxy3 
realm of direct observation. . 
Radio Map of the Milky Way oe . egmmmamames epi ses 

The detailed structure of the Milky % 
Way, as viewed with radio noise of z 
1.2 meters wave length (250 mega- ag a 2 
cycles) has been studied by Drs. J. D. c 
Kraus and H. C. Ko at Ohio State 2 - 
University. They used the radio tele- 3 
scope pictured here, which is twice as Sng . Saemenemmaan rT 
large as it was when described by Dr. \ 
Kraus in the April, 1953, issue of Sky F: | 
and Telescope. At that time it had 48 °° b sentieretacas a 
helices ; it now has 96. 

From observations made in_ the a N 
spring of this year, the Ohio radio as- /f 
tronomers have prepared the accom- -10° entice vetonstinnieigntententil ecenceoulh 


panying contour map, the nearest ap- 
proach to a “radio photograph” of the - 
sky yet made. It suggests how the 


heavens might look if our eyes were -20° 4 
sensitive to radio waves instead of to 





















light, and had the same resolution and r <r! I... ie 
antenna pattern as the Ohio radio an- of. CASS AY 
tenna. In the map, however, the elon- —_ Vi AN <= 
gated shape of the bright sources is ew 














fictitious ; it results from the fact that a" 
the antenna pattern is one degree wide nr te . a r ——— ‘= - — 
in right ascension and eight degrees ae eer — = = 
high in declination. 

The antenna was set at a fixed dec- ! 
lination for several days and a record The Ohio State radio map of the summer sky, in which the contours are lines of equz 
(or profile) of the cosmic radio back- much more prominent toward the galactic center than it is optically becau 
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The recently enlarged radio telescope of Ohio State University uses 96 helical antennas to pick up radio signals from the 
depths of the Milky Way. The entire array can be tilted around a horizontal axis. 
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SKY AND TEACHER 
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The Milky Way, Bart J. Bok and Priscilla 
F. Bok. 1945. Our galaxy, star clusters, 
interstellar dust and gas, and problems 
related to the past and future of the 
galaxy are discussed. 

The Story of Variable Stars, Leon Camp- 
bell and Luigi Jacchia. 1941, $3.50. The 
different kinds of variable stars, how 
they are observed, and what they re- 
veal. The authors explain how the 
amateur with a small telescope can do 
worthwhile research in this field. 

Telescopes and Accessories, George Z. 
Dimitrotf and James G. Baker. 1945, 
$4.00. A full and understandable de- 
scription of the observational tools of 
the astronomer and their underlying 
principles. 

Atoms, Stars and Nebulae, Leo Goldberg 
and Lawrence H. Aller. 1943. A read- 
able account probes the subject of 
modern astrophysics and _ discusses 
stars of different kinds. 

Our Sun, Donald H. Menzel. 1949, $4.75. 
The nature of the sun, sunspots, solar 
influences on the earth, and eclipses 
are presented by the present director of 
Harvard Observatory. 

Stars in the Making, Cecilia Payne-Ga- 
poschkin. 1952, $4.25. An up-to-date ac- 
count of what is known of the origin 
and evolution of the stars. 

Galazvies, Harlow Shapley. 1943, $3.50. 
The story of the exploration of space 
outside the limits of our own Milky 








Way, narrated by one of the most 
active of its explorers. 

Between the Planets, Fletcher G. Wat- 
son. 1941. Deals with meteors and 
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“A\ Earth, Moon and Planets, Fred L. Whip- 
' 











- ple. 1941, $4.75. A description of the 
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ASCENSION 


an 13) planets and their atmospheres, with 
a planet finder and star chart included. 
Other equally valuable works may 
have been omitted from this list, but 


‘al intensity. The more localized sources (radio “stars”) are labeled. The Milky Way is % should bes useful Check Met of som 


‘se the radio waves pass unhindered through the intervening interstellar dust. 


ground was obtained as a function of 
right ascension for a narrow zone of 
declination. A sample profile, for dec- 
lination —28°, is shown here. It 
crosses the center of the galaxy in 
Sagittarius and shows the concentrated 
and symmetrical character of the nu- 
cleus at this wave length. The map is 
built up from a number of such pro- 
files. 

Cassiopeia A is the strongest radio 
source, and next is Cygnus A. The 
latter has been identified by Baade and 
Minkowski with a pair of colliding 
galaxies 200 million light-years distant. 
While to the radio telescope this fea- 
ture dominates the Cygnus region, 
photographically the galaxies are only 
magnitude 18! 

The peak of intensity on the entire 
map is Sagittarius A, the galactic nu- 
cleus. Dr. Kraus places its position, in 


technical titles in astronomy. 

1950 co-ordinates, at 17" 42" 48s, Grace C. ScHouz, chairman 
—28° 50’, corresponding to galactic Astronomical League Book Service 
longitude 327°.8, galactic latitude 166 Mason Hall Apts. 
—1°.4., Alexandria, Va. 
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This scan, typical of those from which the map was constructed, records radio 
noise in a narrow zone of the sky passing through the galactic center. Ohio 
State University photographs. 
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ASTROLA, MODEL “A” 


6-inch Reflector. Focal length 
9 See $240. 


ASTROLA, MODEL “B”’ 
(Illustrated above) 
8-inch Reflector. Focal length 
ge | Sn es $315. 


Models “‘C’’ and ‘“‘D”’ are 
large, heavy telescopes to be 
mounted on permanent bases. 
MODEL “C”’ 10-inch, f/8 ... 

$795. 
MODEL ‘“D” 12'/-inch, f/8 
$985. 

Two fine orthoscopic ocu- 
lars are furnished with Models 


“A” and ‘B’’: four are fur- 
nished with ‘“‘C”’ and ‘“‘D”’. 


PARTS AND ACCESSORIES 


Mirrors 


Diagonals 

Cells 
Spiders 

Our aluminized, parabolic mirrors of pyrex have been widely 

accepted by astronomers. The finest definition and ‘‘Dawes 

limit’’ resolution are guaranteed. Rapid delivery. 

















Finders 
Focusers 


S-> 


F/8 mirror with pyrex diagonal, quartz coated, good to 1/8 

wave: 
6” ... $60.00 Se” ....« 992.50 10” ... $160.00 
12%” ... $270.00 16” ... $485.00 








ASTROLA 


Reflecting Telescopes 


We now offer to the Amateur Astronomers, to schools and to col- 
leges a series of reflecting telescopes of superb quality, sturdy in con- 
struction, and unexcelled in optical performance. 


The ASTROLA is comparable in definition and resolving power to 
refracting telescopes of equal aperture, and is decidedly superior to 
refractors of smaller aperture. Models ‘‘A’’ and ‘‘B”’ are easily portable, 
weighing about 75 and 85 pounds, and may be placed in your car for a 
trip. They can be assembled or taken down in about three minutes. 


Rotating tube, setting circles, rack and pinion, focuser, and clock 
drive as provided with Models “‘C’’ and ‘‘D’’ may be attached to Models 


“A” and ‘‘B”’ at additional cost. 


All Models may be obtained 
without equatorial mounts, as 
shown at the left. They then in- 
clude aluminum tube, pyrex mirror, 
elliptical diagonal, three-vane spi- 
der, helical focuser, finder, cast- 
aluminum lightweight cell, and two 
orthoscopic oculars. The tube is 
baked enamel and has reinforced 
rings on the ends. 


Models without mountings as 
above: 


i $155. 
ll $220. 
cc a ke ws $365. 
SR TU kee ees $495. 
All prices F.O.B. our plant 





Our “Lightweight’’ Cast-Aluminum 
Cells: 6” ... $10.50 8” ... $14.00 


Spiders: 6” .. $12.50 8” .. $15.00 
Helical Focusers .......... $11.00 
Brass Rack and Pinion ..... $22.50 


8x Finder, 38-mm achromatic objec- 
tive, including mounting 
RP ao are er $17.50 


CAVE OPTICAL COMPANY Vanufacturers of ASTROLA Reflectors, Custom Telescopes, Para- 
4137 E. Anaheim, Long Beach 4, Cal. bolic Reflecting Telescope Mirrors, and Elliptical Diagonals of Pyrex 
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GEORGE DAVIDSON 

Pioneer West Coast Scientist 
Oscar Lewis. California 
Press, Berkeley 1954. 
146 pages. $3.50. 

IXED feelings of admiration and dis- 
A appointment were my reactions to Oscar 
Lewis’ book, the story of the man who con- 
the first systematic geodetic survey 
of the Pacific Coast, built himself the first 
astronomical observatory of the Far West 
(1879), and inspired James Lick to provide 
for the largest observatory of the time. 

The is a pasted-in color re- 

production of a the scientist, a 
such as graced books 
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Angeles, 
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frontispiece 
portrait of 


picture has seldom 


Christmas Gs Coming! 


How about the new set of 200-inch 
slides as a gift? 
There are many spiral nebulae in this 
new list, but this does not limit the celes- 
tial variety of the set. There are three 
instances where they are similar, but not 
alike. Then, too, eight of these slides are 
duplicate subjects of some in Slide 
Set 2, but these are 200-inch photo 
graphs; asterisks (*) identify them. 
SLIDE SET 4 
73—Spiral nebula (Canes Venatici) 

NGC 4631, edge on 
74—-Sriral nebula (Canes Venatici) 

NGC 4244, edge on 
75—-Spiral nebula (Ursa Major) NGC 2681* 
76—-Spiral nebula (Canes Venatici) 

NGC 4736 
77—-Spiral nebula 
78—-Spiral nebula 
79—Spiral nebula 
80-——Spiral nebula 


(Ursa Major) NGC 2976 
(Leo) NGC 2903 
(Ursa Major) NGC 2841 
(Ursa Major) NGC 3031* 
-Spiral nebula (Virgo) NGC 5364* 
82—Sryiral nebula (Pisces) NGC 623 
83—Spiral nebula (Ursa Major) NGC 5457 
84—-Spiral nebula (Virgo) 
NGC 4595, edge on* 
85— Barred spiral (Coma Berenices) 
NGC 4314 
86—Barred spiral (Ursa Major) NGC 2685 
87—-Satellite galaxy of M31 in Andromeda, 
NGC 205 
| 88—-Planetary nebula (Hydra) NGC 3242 
89-—-Globular cluster (Serpens) NGC 5904 
90—-Wh'rlpool spiral nebula (Canes Venatici) 
NGC 5194-5195 
91—Trifid nebula (Sagittarius) NGC 6514* 
92—-Ring nebula, planetary (Lyra) 
NGC 6720* 
93—Crab nebula (Taurus) NGC 1952* 
94—Horsehead nebula (Orion) Barnard 33* 
95—Faint dwarf stellar system (Sextans) 
96—Expanding nebulosity around 
Nova Persei 1901 
slide sets and 3 chart sets 
slide sets and 2 chart sets 
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slide sets and 3 chart sets 
slide sets and 2 chart sets 
slide sets and 1 chart set 
3 
2 
1 
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$46.25 
$43.25 


slide sets and chart sets 
slide sets and chart sets 
slide chart set 
slide chart sets 
slide set and 2 chart sets 
slide set and 1 chart set 
slide sets 

slide sets. . $27.75 
slide sets. .$18.50 
slide set ..$ 9.75 
slide 


sets and 
set and 


chart sets. 

chart sets. 

chart set .. 

chart 

Chart sets are 8% x 11; slides, 2 x 2 

mm.) Large wall charts (27 x 35 inches) of 

any of chart set titles, $3.50 each. Discounts 
for quantity orders of wall charts. 

10% discount on $36.00 order, or larger 


Circular? Your address please. 


ASTRONOMY CHARTED | 


| 33 Winfield St., Worcester 2, Mass., U.S.A. | 
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The 


and 


since the rapid rise of printing costs. 
face of George Davidson is striking, 
the portrait’s chiaroscuro effect reminiscent 
of a Rembrandt. Other illustrations are 
printed in black and white near the center 
of the volume. They are all in good taste, 
clearly suggesting the era of the story, 100 
to 50 years ago. 

In contrast to these attributes are the sub- 
titles and chapter headings printed in the 
“modern” technique without capital letters. 
The heading of the second chapter, “U.S. 
coast survey,” strikes me as decidedly dis- 
respectful. 

George 
the most eminent 
a leading spirit in the beginnings of organ- 
ized scientific research in the West” whose 
present-day obscurity “is clearly unde- 
From the preface one gathers that 
considerable un- 


“one of 


and 


Davidson is described as 


scientists of his day 


served.” 
the author had 
published material upon which to base a 
biographical sketch. Hence, it was with an- 
ticipation that I began reading about this 
versatile geodesist, astronomer, explorer, and 
historian. The 128 pages of text are fol- 
lowed by an excellent chronology, a list of 
Davidson’s published writings, and an index. 

To one especially interested in astronom- 
ical history of the late 19th century, a time 
important American observatories 
just beginning to grow, this book 
choice selections of hitherto 
The text, suffers 
repetition, 
shortened 


access to 


when 
were 
presents some 
forgotten detail. 
from frequent 
been materially 
content. 

Perhaps of interest to readers 
of this department is the part Davidson 
played in the founding of Lick Observatory. 
in Webster’s Biographical Dictionary, we 
find that he aided in determining the site, 
whereas the brochure on the observatory 
issued by the University of California, in 
its historical account, makes no mention of 
Davidson whatsoever. however, tells 
us that it was Davidson, friendship 
Lick cultivated at the California Academy 
who first inspired the monu- 

Lick to erect a great ob- 
the West. Indeed, Davidson 
who persuaded Lick to give 
rather than the 6-foot 
mirror originally favored. It was Davidson 
himself who made the necessary contacts 
with Alvan Clark for making the 36-inch 
refractor. 

The philanthropist wanted the observa- 
tory to be right in San Francisco, but Da- 
vidson tried to have it on a peak at least 
10,000 feet high. During the latter’s ab- 
sence in 1874-76 to Japan on a transit of 
Venus expedition and subsequent world 
tour, Lick decided upon the Mt. 
Hamilton. This was a compromise on alti- 
tude, but one that led Davidson to withdraw 
interest in the observatory 


however, 


and could have 


without loss of 


greatest 


Lewis, 
Ww hose 


of Sciences, 
ment-financing 
servatory in 
was the one 
a large refractor 


site on 


from further 
project. 
Incidentally, the blunder found in 
the book occurs in the account which 
credits Davidson with having been the 
first to advocate high altitudes for astro- 
sage y mare rvatories. He is quoted as say- 
ing, my mountain stations I have 
pe ly stars of the 6th magnitude with 


one 
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a telescope that would not see the 7th in 
New England stations.” 

In San Francisco, Davidson heard of a 
butcher who was busily building himself 
a telescope. This man’s qualifications he 
brought to the attention of a_philanthro- 
pist, Anthony Chabot. Soon the butcher 
became the director of a new observatory. 
Moreover, the Chabot Observatory is 
claimed to be “the astronomical ob- 
servatory to become an part of 
the public school system of an American 
city.” 

While a wealth of anecdotes and 
tific facts is assembled in this short book, 
the author does not seem to have gotten 
close to the personality and spirit of his 
subject. True, he tells us something about 
temperament, 


first 
integral 


scien- 


Davidson’s personality and 


A Photographic Star Atlas 


Volume No. 1. A modern star 
| atlas containing photographic 
charts of the north polar region 
to 54° north declination 
175 pages, cloth bound. . Price $6.50 

OTHER PUBLICATIONS 
The Observer's Star Atlas $1.50 
Webb's Atlas of the Stars $5.50 
Telescopic Observations of Mars $2.50 


| STAR DUST 
| 
] 


Write for Price List and Descriptions 


HAROLD B. WEBB 
| 145 President St., Lynbrook, N.Y., U.S.A. 


his early dissatisfaction with California for 
which he later acquired an affection, his 
sponsorship of science and social progress. 
But the author appears to have had too 
little direct contact with the sciences Da- 
vidson pursued to re-create the spirit of his 
work. 

There are many quotations, but I won- 
der if the ones that might have been most 
revealing of the man’s character have not 
been overlooked. More quotations like the 
excellent one on page 118, describing the 
problems of surveying parties on high un- 
explored mountains and subject to Indian 
attacks, would bring us closer to the sci- 
entist’s own mode of thinking. 

The author has, nevertheless, 
plished a great service in this book, cer- 
tainly helping to retrieve the memory of 
an important public servant. Someday the 
material he has assembled should be more 
stimulatingly and extensively presented. 

DORRIT HOFFLEIT 
Harvard College Observatory 


accom- 


NEW BOOKS RECEIVED 


THE ORIGIN AND HISTORY OF THE EARTH, 


Robert Tunstall Walker and Woodville 
Joseph Walker, 1954, Walker Corpora- 
tion, Box 1068, Colorado Springs, Colo. 


214 pages. $5.00. 

Two mining geologists discuss the evo- 
lution of the earth upon the hypothesis 
that the earth is slowly increasing in 
volume, contrary to the generally ac- 
cepted view that the earth’s crust is 
shrinking. The phenomena of vulcanism 
and orogeny are reinterpreted on this 
new basis. 


ECLIPSES IN THE SECOND MILLENIUM B.C. 
(—1600 to —1207), G. van den Bergh, 
1954, H. D. Tjeenk Willink & Zoon, Haar- 
lem, Netherlands. 101 pages. 15 guilders. 

Prof. van den Bergh supplies data on 
332 lunar eclipses and 590 central solar 
eclipses during the four centuries pre- 
ceding Oppolzer’s Canon der Finsternisse, 
which lists the eclipses of 1207 B.c. to 
2161 a.p. The new calculations have been 
made with the aid of eclipse cycles dis- 
covered by the author. Maps of the solar 
eclipses are given. This book should be 
useful to the historian who uses records 
of eclipses to anchor chronologies. 


LA PHOTOGRAPHIE ASTRONOMIQUE, Julien 
Saget, 1952, Editions Prisma, 7 Rue 
Scribe, Paris. 48 pages. No price given, 
paper bound. 

This booklet is No. 42 in the series, 

Les Photos Guides, written in French. 
In addition to reproductions of many 
astronomical photographs, there are 
plans and pictures of amateur equator- 
ially mounted cameras, and brief direc- 
tions for photographing different types 
of astronomical objects. 
THE NAVIGATOR’S POCKET ALMANAC 1955, 
Paul E. Wylie, 1954, Institute of Naviga- 
tion, University of California, Los An- 
geles 24, Calif. 22 pages. $1.00, paper 
bound. 

This almanac is intended for air and 
sea navigators and for surveyors. The 
principal tables give the Greenwich hour 
angles and declinations of the sun, four 


bright planets, selected navigational 
stars, and the vernal equinox during 
1955, to an accuracy of 0.1 minute of 


are. Other features are charts of navi- 
gational stars, and tables of altitude 
corrections. 














GIVE YOUR FAMILY A UNITRON FOR CHRISTMAS! 


There is no finer gift for them (or for yourself) 
Use our Easy Payment Plan--take 12 months to pay 











Now is the time to order your UNITRON Refractor for 
Christmas. With our new Easy Payment Plan, you do 
not need to have the total cost of the telescope immedi- 
ately available, nor do you have to disturb your savings. 
The down payment required is only 25%. The balance 
due is payable over a 12-month period, and there is a 
6% carrying charge on the unpaid balance. You may 
place a larger down payment than 25%, and thereby re- 
duce the earrying charge. Furthermore, if you wish to 
pay the balance due in less than 12 months, the per- 
centage carrying charge will be reduced proportionately. 
Your first payment is not due until 30 days after you re- 
ceive the instrument, and if you should want to pay the 
entire balance due at that time, the carrying charge is 
canceled, As you can see, our easy payment plan is read- 
ily adapted to your requirements and is an ideal means 
of enjoying your UNITRON while paying for it. 

Suppose, for example, that you want to buy UNITRON 
Model 114, the 2.4” Altazimuth Refractor priced at $125. 


(Read our advertisements on 


The required down payment is only $31.25 and there are 
12 monthly payments of $8.28. Or, you may wish to use 
our easy payment plan to obtain a larger instrument 
than you might find it convenient to buy if the entire 
price had to be paid at one time. If your choice is UNI- 
TRON Model 152, the 4” Equatorial priced at $785, the 
required down payment is only $196.25 with 12 monthly 
payments of $52. 

Write today for the UNITRON catalog and Easy Pay- 
ment Order Form. There is no ‘‘red tape’? when you 
order—you merely fill in the order form, return it to us 
together with the required down payment, and the model 
of ycur choice is shipped to you at once. Whether you 
buy your UNITRON on the easy payment plan or pay 
for it all at onee, your gift will bring you a lifetime of 
trouble-free enjoyment. More UNITRONS are sold than 
any other equivalent telescope—there must be a reason. 
The demand for UNITRONS will be greater than ever. 
NOW is the time to reserve the model of your choice. 


page 31 and on the back cover) 
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be at uast! A Complete Professional Telescope _ 
For Amateur Astronomers 


The 4 Inch DYNASCOPE Reflector | 


Reg. U S Pat. Off. i 


At an unbelievably low price! .—? 
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e A Parabolic Mirror! ¢ 4 Power Finder! 


¢ 3 Achromatic Eyepieces, 65X—130X—167X © Folding Tripod! 


@ You will be truly amazed at the scientific accuracy and technical 
engineering built into this complete reflecting telescope. If you were to purchase 
the parts and assemble them yourself, you would spend much more than 

the unheard of low price of this precision instrument. And in building your 
own telescope you could never hope to attain the accuracy and co-ordination 
of parts which have been engineered into the Dynascope. 


FEATURES: 


1 4 inch Parabolic Mirror 
Aluminized plus Zircon 
Quartz layer 


@ The high resolving power of the parabolic mirror produces exquisite 
definition which clearly separates such celestial ph as doubl 
stars. The 4-inch mirror gathers 3 more light than a 3¥-inch 
mirror. The Dynascope parabolic mirror is aluminized and then 
coated with a layer of zircon quartz for maximum protection and 
lasting use. A parabolic mirror of such quality has previously been 
obtainable only in high-priced instruments. 





3 Eyepieces—(1) 65X Huygen 
(2) 130X — 167X Achromatic 
Ramsdens 


3 Rack & Pinion Focusing 


4-power Achromatic 


Finder Scope @ The Dynascope assembly includes everything—there is 


absolutely nothing else to buy. There are no added charges 
for extra eyepieces—or a view finder. 


@ The tripod with hardwood folding legs is fitted with position 
locks for absolute stability. Study the list of features and you 
will agree that this unprecedented offer is the most generous 
and all-inclusive you have ever seen anywhere. The usual 
Criterion money-back guarantee applies and, in fact, 
if you can duplicate this instrument for less than twice 
our unheord of low price, your money will be 
refunded at once. With a precision instrument like 
the Dynascope Reflector, production is necessarily 
limited but we can make immediate shipment 

at this time. Send check or money order now 

with full guarantee of satisfaction. 


Combination 

5 Non-Friction 
Equatorial & 
Alt-Azimuth Mount 





ONLY 


‘44’ 


F. O. B. Hartford, Conn. 








6 Bakelite 
Tube 





7 4-point Tube Suspension 





Shipping Weight 9 Ibs. 
Express charges collect 






8 Tripod with 
Hardwood Folding Legs 













@ NOW YOU CAN HAVE A REFLECTING TELESCOPE @ THE ONLY TELESCOPE AVAILABLE FOR UNDER 
OF PROFESSIONAL CALIBER FOR ACCURATE $100 WITH A PARABOLOID MIRROR, RACK & 
ASTRONOMICAL OBSERVATION! PINION FOCUS, AND 3 ACHROMATIC EYEPIECES! 


Manufacturers and Distributors of Optical Instruments 


THE CRITERION MANUFACTURING COMPANY 


331 Church Street * Hartford 1, Connecticut, Dept. STD- 7 
Telephone: CHapel 7-1696 * Cable Address: CRICO 
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Notes on Bastc Optics — X 


d you that 
joy to own 
information 

New Hope, 


K. Prisms as Reflecting Surfaces pecir cadeete Seneeumeidtiii 
We have seen that mirrors are useful 
in optical instruments for bending the 
line of sight around corners and for ori 
enting images. Most of these mirror 
arrangements can be duplicated with 
prisms. These have the advantages that 
the alignment of the reflecting surfaces 
to each other is “built-in” and will not 
be altered by temperature, vibration, and 
the like; and the reflectivity of the in- 
ternal surfaces is essentially 100 per cent, 
while mirrors must have special coat- 
ings if their reflectivity is to be greater 
than 90 per cent. Where large sizes ave 
involved, mirrors are generally used 
because they are much cheaper and 
lighter, and because of the difficulty of 
obtaining large, clear blocks of optical 
glass. Prisms with faces larger than 
about three inches are seldom seen. 
1. Total Internal Reflection. Under 
certain circumstances, a clear glass sur 
face can reflect 100 per cent of the in- 
cident light and transmit none. When 
light passing through a glass block falls 
upon a surface from the inside, it will 
be totally reflected if the angle of inci- 
dence (angle between the normal to the 
surface and the ray) exceeds a certain Fig. 33. The arrows show the passage 
value, called the critical angle. At angles of a ray of light through these prisms. 
of incidence less than the critical angle Silvered surfaces are labeled “S.” 
only part of the light is reflected, the 
amount depending on the angles. The 
value of the critical angle differs for - 
various types of glass; it is about 42 New Low Prices on PYREX 
for ordinary crown glass. Explanation ° ° 
of this phenomenon can be postponed Reflecting Telescope Kits 
until we discuss the law of refraction. 
Hence, to achieve total internal reflec The most complete kits 
tion at any internal prism face, the angle on the market. 
of incidence for crown glass must be 
greater than 42°. In a standard right 
angle crown glass prism, light entering polishing cerium oxide to save hours of 
normal to one face will strike the hypot- ein 
enuse internally at an angle of 45° and You can get a brass diagonal holder 
be totally reflected. For other types of (spider) for only $1.00 additional if or- 
prism and for light striking at smaller dered with a telescope kit. Prices quoted 
angles of incidence, heavier glasses are below are for a Genuine Pyrex telescope 
used, because they have smaller critical blank and a plate glass tool. 


“—. | | PYREX MIRROR KITS 
2. Simple Prisms. It would be impos . : 7 
sible to discuss here all or even a ma ga a y-aae Par 
jority of the many types of prisms that po To $ 8.00 
have been devised. We shall merely de- 8” 12” $11.00 
scribe and illustrate a few of the more | 10” 134” $19.00 
common types (Fig. 33). 124%” 23” $35.50 
The right-angle prism is frequently | 
used in periscopes and elbow telescopes | PLATE GLASS KITS 
to turn the line of sight through 90°. 6” ' $ 5.50 
Since it has only one reflection, it gives || 7” \ $ 6.75 
a left-handed image (explained in our 8” ” $ 8.00 
September installment), and hence is PRISM. 612” long, 1%” face. . $3.25 


usually used only when there is at least | PRISM. 512” long, 12” face. .$1.85 
one other reflecting surface in the instru- = ; ‘ 

oy ¢ . s “1: : . Postage Paid to Ist and 2nd postal zones from 
ment. The amateur is familiar with its ay Y Add 8% ard al rt pomce 10% bth 
application as the secondary of a New and 6th zones. Add 15% 7th and 8th zones 
tonian dpe Sc rqgmad where the Send for free catalog of optical supplies. 
prism and the finish on its surfaces DAVID WILLIAM WOLF 


must be perfect to give good results 
os : ; Mie: 5 74 Hunnewell Ave. Elmont, L. L, N. Y. 
Two right-angle prisms can be com- 
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free at last from the cumbersome bulk 
and weight of old-style instruments. 
Some buy it for a first and only tele- 
scope; others who own large fixed 


beautiful view of the moon they have 
ever seen, even at professional obser- 


tell us that the. most impressive and 


dinarily fine. More a 


For example 
entire lunar d 


instrumen 
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Visitors are always welcome at our 
factory showroom on Route 202, three 
Here in a pleasant country setting 


miles from New Hope, Pennsylvania. 








visitors may test t 


So if you ever come our way, we hope 
you'll drop in on us. Our phone num- 


ber is New Hope 2866. 
may be resolved, and the perfect text- 


book diffraction 

give Questar its sensational perform- 
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SPECIAL INTRODUCTORY OFFER 





MINIATURE 


MERCURY VAPOR LAMP 


Small and powerful. Oper- 
ates off 115 volts AC (with 
a resistor or ballast) or 
from standard flashlight 
cells (16 volts needed). 
Ideal for indoor laboratory 
or outdoor examination of 
chemicals and minerals, 
Produces short-wave ultra- 
violet at 2537A and 1849A. 
Alsuy provides pure green, blue, or yellow light 
(monochromatic) when used with the low-cost 
filters we have available. Use this lamp for 
testing optical flats, lenses, mirrors. Complete 
hookup instructions with each lamp. 


Standard Mercury Lamp 





$1.95 each 
6 for $11.00 
Extra Powerful Lamp $2.50 each, 6 for $14.00 
Filters (specify green, blue, or yellow) 
$1.00 each 
Ballast (for 115-volt 60-cycle use) 
$2.00 each 





SPECTROSCOPE 


Uses a diffraction grating and lens 

system fine enough to resolve the 

principal dark absorption lines in 

the sun’s spectrum. A quick test for 

rare gases and many kinds of 

chemicals and minerals. This finely 

machined unit displays a_ bright 

spectrum with excellent clarity. Con- 

venient miniature size fits into your 

pocket. In use by the U.S. Dept. of Mines, 
leading universities, students and prospectors. 
Truly an excellent buy at a fraction of what 
you would pay for a larger unit doing much 
the same job. Clubs that order a dozen spec- 
troscopes may deduct 10%. Carrying case sup 
plied with each unit 

Your price $12.50 each 


INFRARED TUBE 


Electronic device con- 
verts invisible infrared 
or ultraviolet light into 
a bright green image. 
Used during the war 
for seeing enemy sol- 
diers in total darkness 
and for secret signaling 
systems. May be used 
Hookup is not difficult, and 
included with each 









in telescopes. 
complete instructions are 





tube. 
Special Price $14.95 
SNOOPERSCOPE BOOK 
— The only book of its kind. Shows in 


detail infrared telescopes, snooper- 
soos scopes, sniperscopes, and many related 
items. Tells theory of operation and 

gives commercial as well as simpli- 

fied hookup circuits. You are missing some- 
thing if you do not have a copy of this book. 
Price $1.50 each 


HIGH VOLTAGE POWER SUPPLIES 





Many models available to 50,000 volts D.C., 
with or without built-in meters. Send for 
complete power supply literature. 





CATALOGUE .. . 16 pages showing hun- 
dreds of scientific and electronic items. In- 
cludes data and articles on infrared instru- 
ments. Price 10c to cover our printing and 
postage costs. Free with purchase of any 
above item. Send for this today. 


MINIMUM ORDER 2 DOLLARS 


PRECISE COMPANY 


942-S Kings Highway, Brooklyn 23, N. Y. 











bined to form a rhomb or rhomboid 
prism. It yields an erect image, and is 
used for displacing the line of sight par- 
allel to itself. 

The Porro prism is essentially two 
right-angle prisms back to back. It pro- 
duces a left-handed image for it deviates 
the line of sight 180°. Two Porro prisms 
comprise the Porro erecting system, to 


be described below. PORRO 


Fig. 34. A few of the 

prisms and prism com- 

binations that are used —_ 

to achieve an_ erect nm 
image. 


NM 


The Amici roof prism produces a 90° 
deviation of the line of sight and gives 
a right-handed image. It is frequently 
used in elbow telescopes. The “roof” is 
at the right side in the diagram, and 
light striking one roof face is internally 
reflected to the other before leaving the 
prism. The angle of the roof must be 
accurate to close tolerances, usually to 
within one or two seconds of are for 
fire-control and other instruments. Dur- 
ing the war, the shortage of roof prisms 
was overcome by the concerted action 
of many amateur telescope makers in 
this country. 

The Dove 
ployed as a derotator. It 
necessary conditions of left-handed image 
and 0° deviation of the line of sight. 

The penta prism is another means for 
deviating the line of sight through 90° 
seen 


frequently em 
satisfies the 


prism is 


with a right-handed image. As is 
in Fig. 33, two of the reflecting surfaces 
have to be silvered because the light is 
incident at too small an angle from the 
perpendicular. 

3. Prism Erecting Systems. As an 
image can be inverted by either prisms 
or mirrors, erecting systems frequently 
contain prisms, since the latter allow 
the instrument to be more compact. Bin- 
oculars are the most common _ instru- 
ment with an _ erecting They 
often have the Porro-prism system—two 
simple Porro prisms set at right angles 
to each other, as shown in Fig. 34. 

Another common type of prism erect- 
ing system is seen to be merely a slightly 


system. 





different arrangement of the Porro sys- 
tem. It is often called an Abbe system. 

The Leman prism, also shown in Fig. 
34, is used in a very small and compact 
type of binocular. The roof-K or Bra- 
shear-Hastings prism (not illustrated) is 
sometimes employed when the line of 
sight is to be kept undeviated. 


ABBE LEMAN 








4. Prisms of Small Deviation. To turn 
the line of sight by less than 90° re- 
quires quite large reflecting surfaces, and 
it is customary to use two or more re- 
flections. Fig. 35a shows a method for 
procuring a right-handed image deviated 
60°, and Fig. 35b illustrates the principle 
of the delta prism, which produces a left- 
handed image. 


5. Derotating Prisms, A prism with a 
left-handed image and a 0° deviation of 
the line of sight has! the property of 
double-speed image rotation explained in 
September, and so it is used in optical 
instruments for correctfng image rota- 
tions that may result from scanning. For 
this purpose several different prisms may 
be used. 

Three varieties are the simple Dove 
prism (Fig. 35c), with one reflection; the 
delta prism (Fig. 35d), with three reflec- 
tions; and the Schmidt prism (Fig. 35e), 
which has five reflections. 

Fig. 36 shows a panoramic telescope, 


JN 
 /-" 
ae Siege 
s 
e 
} R 


.Fig. 35. Prisms for small deviations 


and for derotation of the image. Sil- 
vered surfaces are labeled “S.” 





ORTHOSCOP 


WE HAVE IN STOCK for immediate delivery 
the best eyepiece ever produced for astronom- 
ical and scientific work, with the following 
characteristics: 

1. Four-element design giving a flat, beautiful- 
ly corrected field of 50° covering more than 
160 per cent of the area of the conventional 
Ramsden for the same power. This eyepiece is 
a “must” for RFT work. 

2. Precision optical elements, magnesium 
fluoride hard coated, increasing the light trans- 
mission approximately 10 per cent. 

3. Simple take-down for cleaning. 

4. Precision metal parts black anodized for 
anti-reflection and ground to 1%” O.D. 

5. Clean mechanical design permitting com- 
fortable observation and ease of focusing. 





These eyepieces are produced in 4 mm., 8 mm., 16 mm., and 32 mm. effective focal lengths only. 


CHESTER BRANDON 


IC OCULARS 





wail 


Price postpaid, $15.95 each 


California residents, add 3% sales tax 
Box 126, Montrose, California 
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Oteeste).g THREE QUESTIONS 


to ask when buying 
a telescope— 


1. What accessories and eye- 
pieces are included with the 
telescope at the listed price? 


2. Is the objective air-spaced 
or merely cemented? 


3. Is a sturdy mounting with 1.6” ALTAZIMUTH ($19 Down) 
slow-motion controls provided? 





We urge you to compare care- 
fully before buying. . . .There 
is more to a telescope than the 
diameter of the lens! 

Even the smallest UNITRON, the 
1.6” altazimuth priced at $75, 
comes complete with 3. eyepieces 
(39x, 56x 7°x) and_ accessories 
and has the indispensable features 
listed below. 


Insist upon these UNITRON 
features! 


EQUATORIAL ($196 Down) 


spherical and chromatic aberration and are 
COATED for maximum brilliance and 
clarity of image, AIR-SPACED CELL 
insures freedom from ‘‘clouding’’ w th age 
@ EYEPIECES of the HIGHEST QUAL- 
ITY: Orthoscopic, Achromatized symmet- 
rical, Kellner, Huygens 
@ FINEST MATERIALS used throughout 
DURALUMINUM TUBE. Moving parts of 
BRASS carefully machined to close toler- 
ances, and finished in CHROMIUM 
@ MODERN DESIGN based on_ time 
tested engineering principles. HAND 
SOME APPEARANCE to which no illus- 
trations can do justice. 
e STURDY TRIPOD may be folded for 
$ convenient storage. 
: @ EQUATORIAL MODELS have slow- 
4” ALTAZ. ($116 Down). .$465 3” ($66 Down) $265 motion controls for both declination and 
right ascension. 
@ ALTAZIMUTH MODELS have slow- 2.4” EQUATORIAL ($56 Down) $225 
motion controls for both altitude and 
azimuth. 
@ VIEW FINDER with crosshair eye- 
piece gives wide field of view. UNITRON 
@ RACK-AND-PINION FOCUSING. 
@ PRISMATIC STAR DIAGONAL for 
convenience in observing at all altitudes. 
@ SUNGLASS for solar observation. 
@ ERECTING PRISM SYSTEM for TER- 
RESTRIAL OBSERVATION may be used 
with any of the eyepieces to give the 
same complete range of terrestrial magni- 
fications as for celestial observation 
@ FITTED WOODEN CABINET, hand- 
somely finished, for compact storage of 
telescope and accessories. Tripod case 
All Instruments Fully Guaranteed 


Send check or money order or 25% 
deposit with balance C.O.D. Shipment 
express collect. 
USE OUR EASY PAYMENT PLAN 
A t : See page 26 for details 
t , - — FREE CATALOG AVAILABLE 


8” See the outside back cover 3” EQUATORIAL ($108 Down) 


204-206 MILK STREET, 
BOSTON 9, MASS. 
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used as an artillery gun-sight, which has 


6” Pyrex Mirror | a right-angle prism at the top for scan- = " 
to make your own | ning. As this prism turns in scan, the Astronomical Supplies 


HIGH-POWER REFLECTING image rotates. This rotation is corrected ORTHOSCOPIC OCULARS : 
TELESCOPE—only $20.50 by a Dove prism, which turns at. half Mh tial consneil 


New Formula—New Tools—New Plant || 28 mm $13.00 7 mm. $15.50 
We have recalculated ALL our Telescope > SPER ‘ Pa 
Mirrors, greatly improved our grinding and || 16.8 mm. $13.50 4 mm. $16.50 
testing methods, giving you a Better Mirror 10.5 mm. $14.75 


at No Increase in Price. You can easily an 
afford the luxury of a professional telescope. | Warranted to- equal or surpass any 
See the mountains and ‘‘seas’’ of the moon, oculars obtainable anywhere or money 
Saturn's rings, nebulae, and a host of heavenly | refunded j 
wonders. We furnish the reflecting m‘rror / c 














GROUND, POLISHED, AND ALUMINIZED. Mirrors, kits, castings, spiders, flats, 
Included FREE is a ‘‘flat’’ and three eye- 


piece lenses. All the other parts you need focusing devices, prisms, aluminizing. 


will be found around the home or can be Send for Catalogue 


purchased from us very reasonably Fig. 36. The optics _ z 
Jelescopics 





Sharp, clear images assured. Easy instruc- of a panoramic 
tions are included, also FREE. Powers listed 1 
below are the minimum you can expect. telescope. 











6” Mirror (pyrex) 62” f.1., 65x & 130x $20.50 1000 N. Seward St., Los Angeles 38, Calif. 
5” Mirror 67” f.1., 60x and 120x . 17.00 

4” Mirror 52” f.1., 55x and 110x .. 12.00 ee ——______ = 

3” Mirror 39” f.1, 40x and 80x . 7.00 

Add 50c for J. V. Lawrence's detailed tele- — =) Complete Telescopes 


scope plans 











Brass Tubing ae ane and 
Seamless—Telescoping Smoothly N 7” Supplies 
You asked for this make-it-vourself item > : 
1%” O.D. 10” long, .030 wall .... $1.50 Ramsden 
1%” I.D. 10” long, .030 wall 1.50 Eyepieces 
Combination 


Add 30¢ postage for each tube 
Both tubes for $3.50 postpaid 


50x Achromatic Telescope 


the scanning-prism speed. Next the light Eyepiece and 
Prism Holders 


passes through an elbow telescope con- 
Mirror Cells 


taining an Amici prism, which has the 


Eyepiece ‘ ' 
Improved iesnae Formula. 1/5” double function of bending the line of B siseaae 
é . S . . . uatoria 

(5 mm.) e.f.l. cemented triplet (solid) posi- sight and erecting the image n 





tive type. Highest light transmission through 
minimum glass thickness. Medium wide field, 
sharp to the very edge. Excellent color cor- 
rection. Mounted in non-reflecting eap of fall- 


away type. O.D. 14%” ... Each $15.50 A 12-INCH REFLECTOR 


(To be continued) 


\ Mountings 

b, : 
Prisms 

a\\ y Send for a 


price list 
Cc. C. YOUNG 


Preven 








High-Power Telescope Eyepiece My 12-inch reflector is constructed with 

Twin-achromatic Doublet about %” e.f.1. aluminum angle stock and rings, to pro- 25 Richard Road, East Hartford 8, Conn. 
(30x) made of two achromatic cemented doub- : a i al ° : 

lets, of Bausch & Lomb manufacture. The vide great rigidity of the tube, as shown 

field is sharp to the edge. Good color correc- in the photograph. Its focal length is 78 


Son. Im (“French doubtet’” screw type mount inches. The mirror is parabolized very O P T | C A L F L A T S 


ing, giving highest eyepoint possible with 





this short-focus combination. O.D. 14%” accurately, and the instrument performs Pitch Polished, Beral Coated. 
Pri Each $8.50 well under high powers on Saturn and Mars. Rectangular shape 
rism— Finest Quality—In Mount . vant, L%” x 1%” 
s Quality ‘ Cc. A. OLSON wags OEMS cad 
Suitable as a diagonal in any telescope. Light ai : Sy eg : 
flint, fluoride coated. very best qual'ty, stria- 6520 S. Oakley Ave. 4 wave $4.50 ea 


Postpaid. 
Elliptical shape 


wave, Faces 1%” by 1%” (40 mm.) at 90 Heavy edges to minimize 
temperature effects 


Size suitable for 5” to 8” mirrors. Mounting 

has a special bracket, making attachment to oP sw J 1%” minor axis. 

your spider simple, easy, and quick. Our 1% wave $4.00 ea. 

price is 4% actual cost. Prism as above, in % wave $6.50 ea. 
Postpaid. 


mounting only $6.00 plus 50c postage 
. BERAL COATINGS—same optical character 
Star Diagonal istics as aluminum mechanically more 
Fits standard 14” tube, takes 14” eye- durable — not overcoated may be reimoved 
piece. Precision quality throughout. Prism is without harming glass surface. Prices for Beral 
fine-quality fluoride coated. Finished in brass coating telescope mirrors: 4” diam.-$2.75 
and black Provides convenient overhead 6”-$3.50, 8”-$4.50, 10”°-$6.50 and 12% 
viewing of stars with refractor . $15.50 each, f.o.b. Skokie. 
Achromatic Finder Telescope LEROY M. E. CLAUSING 
Uses a fine objective and eyepiece. With cross- 8038 MONTICELLO AVE. SKOKIE, ILL. 


hair. High eye relief. 4 power. Weight one 
lb. Diameter 1” by 14” long. Complete with 
optics, metal tube with mounting brackets. 


$7.75 plus postage 
Tremendously Wide Field 
3-Element Achromatic Eyepiece 


Six lenses! Finest eyepiece ever made any- 
where. Our greatest buy. Made of 3 separate 
achromatic elements. All outs‘de surfaces 
fluoride coated, In focusing mourt. 1-13/16” 
(43 mm.) clear aperture, flat field to edges. 
Focal length 14%” (32 mm.), 8x. 69° angle. 
Outside diameter of mount 2%” (54 mm.). 
Each $15.00 plus postage. The above with 
bushing to fit standard 14” eyeniece tubes. 

Each $18.00 

Include Postage—Remit with Order 


free, water-white glass. Superb optical qual Chicago 36, IIl. 


ity-——-surfaces are equal to or better than 4 
aL” 









fd, 
$9.75 














FREE Send for Price List and Catalogue 
e@ LOW PRICES e 


a AD ear eee $4.50 and up 
ALUMINIZING 


Superior Reflecting Surface, Fine Finish 
Will not Peel or Blister. 


No open accounts—No C.O.D. Prisms Mirrors Mirrors 
Send 30c for ‘‘Know-How’’ Catalog Eyepieces | Tested Made 
Accessories Free To Order 


HARRY ROSS 


TELESCOPES MICROSCOPES for over 33 years. 
Sciertific and Laboratory Apparatus cs 8 
70 West Broadway, Dept. ST-11C | i Precision Optical Supply Co. 
New York 7, N. Y. : 3001 E. 163rdSt., New York 59, N. y¥. 
The Olson 12-inch reflector. | 


We have been supplying amateurs 
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OBSERVER ’S 


PAGE 


Universal time is used unless otherwise noted. 


CONFIGURATIONS OF 


URING the latter part of Novem- 

ber, Mercury, Venus, and Saturn 
will be seen together in the morning twi 
light sky. From November 22nd to 29th, 
all of them may be simultaneously ob- 
served within a field eight degrees in 
diameter, typical of the view through 
prism binoculars. 

The accompanying diagram shows how 
the relative positions of Mercury and 
Venus will change with respect to. Sat- 
urn, which is represented by the black 
disk near the center. Over a 22-day peri 
od, four conjunctions among these three 
planets will take place, each sufficiently 
far from the sun to be seen with the 
unaided eye 
Nov. 24 1h UT Mercury 0° 25° south of Saturn 
Nov. 25 5h UT Mercury 2° 58’ north of Venus 
Nov. 29 Oh UT Venus 2° 32’ south of Saturn 
Dec. 16 Oh UT Venus 0 39° north of Saturn 

During the late months of 1954, Saturn 
is in conjunction with Mercury and Ve 
nus three times each, becatise its con 
junction with the sun (November 5th) 
occurs close to the times of inferior con 
junction of the others. In each case, the 
second conjunction of an inferior planet 
with Saturn occurs while the former is 
in retrograde motion, that is, moving 
from east to west. 

Mercury passed Saturn twice in the 
evening sky in October, then moved into 
the morning sky ahead of the ringed 
planet. As a result, there is only one 
conjunction of these two as morning 
stars, and it occurs at a time when Mer- 
cury has become a rather brilliant ob- 
ject (magnitude —0.5) nine days after 
reaching greatest elongation west. Saturn 
will then be of magnitude +0.8. 

On the other hand, Venus does not 
become a morning star until November 
15th, 10 days later than Saturn does. 
This results in one conjunction in the 
evening sky (September 16th) and two 
in the morning, as listed above. 

Mercury and Venus pass each other 
only once during this season, early on 
November 25th. Their positions at the 
time of the conjunction are indicated by 
the line of dots joining their paths in the 
diagram. Incidentally, it is extremely 
rare for these two planets to pass each 
other three times when Venus is near 
inferior conjunction, 

During the first three weeks of De 
cember, Venus and Saturn will rise with 
in six minutes of each other, and their 
angular separation will not exceed two 
degrees. However, as Venus first retro- 
grades and then resumes direct motion, 
it swings around Saturn. In the course 
of the entire six weeks for which the 
Venus curve has been plotted, the posi- 
tion angle of the line joining the two 
planets changes by more than 300 de 
grees, 

On November 23rd, the waning cres 
cent moon will round out this planetary 
spectacle, and its position has _ been 
shown for that date. 

In the diagram, the planetary posi 


THREE 


PLANETS BEFORE SUNRISE 


tions have been plotted at three-day in- 
tervals for 12h Universal time. This is 
at 6 a. m. on the 90th meridian. The lon- 
gitude for which this chart is strictly cor- 
rect advances progressively westward as 
the sun appears to move eastward along 
the ecliptic during the period covered. 
However, it is sufficiently accurate for 
all longitudes in the United States, to the 
same degree as the Graphic Time Table 
of the Heavens, published in this maga- 
zine each January. 

To aid in orienting the chart, the east 
ern horizon of an observer at latitude 
40° north is shown when Saturn’s alti 
tude is 10 degrees. Correction for other 
latitudes may be approximated by rotat 


Dec 3/ 


44 
7 VENUS 
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ing the horizon clockwise about Satur 
if the observer’s station is south of lat 
itude 40°, or counterclockwise if it is 
north. The position of the horizon and 
the direction of the zenith for 30° north 
latitude are also shown. 

The slanted dashed line toward the 
celestial pole is the hour circle for Sat 
urn. The conjunctions of Saturn with 
Mercury and Venus are indicated by the 
intersections of their paths with this hour 
circle. 

Where a curve crosses Saturn’s decli 
nation circle D-D, the planet has the 
same declination as Saturn and rises at 
the same point on the horizon. 

During this period, the 3rd-magnitude 
star Alpha Librae is near the planets, 
and it will furnish a good reference point 
for observing their characteristic motions 
against the background of the stars. The 
Graphic Time Table of the Heavens is 
an aid in making these observations, for 
it gives the rising times of the objects 
involved. 

PAUL W. STEVENS 


Rochester Academy of Science 


ED. NOTE: Since Venus is at inferior 
conjunction with the sun on November 
15th, the ephemeris for finding this planet 
by day with the naked eye is omitted 


this month. 


BAUSCH 
& LOMB 


BALSGODe SP 


Bausch & Lomb BALscope, Sr. is 
a highly precise, compact 60mm 
telescope. A deserved favorite for 
beginning astronomers, it also 
serves the advanced field as an 
adequate commercial version of 
a richest field telescope. Choice 
of four eyepiece powers as listed 
below. (With any of the three 
lower-power eyepieces, BAL- 
scope, Sr. is also an outstanding 
general observation terrestrial 
telescope.) 





Exit Pupil 
diameter 


Eyepiece 
power 








15x 4.0mm 
20 3.05mm 
30 2.0mm 
60 X 1.0mm 





BALscope, Sr. with 15, 
20, 30 or 60 eyepiece $9 500 


Extra eyepieces, each 


Tripod adapter (permits use 
of BALscope, Sr. with any 
pan-head camera tripod)... 6.85 


WRITE for descriptive folder. Bausch 
& Lomb Optical Co., 25835 Lomb 
Park, Rochester 2, N. Y. 
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3X ELBOW TELESCOPE 


Makes a nice low 
priced finder. Brand 
new; has 1” Achro- 
matic Objective. 
Amici Prism Erect- 
ing System, 15” 
Achromatic Eye and 
Field Lens. Small, 


LARGE OBJECTIVES 


ACHROMATIC TELESCOPE OBJECTIVES 


These are perfect magnesium-fluoride coated and cemented Gov’t. 





surplus lenses made of finest crown and flint optical glass. They dened gga ge oe 
are fully corrected and have tremendous resolving power. They deat Gan tees pana oN 
; ; “ ng f . Cost $200. ght, 
can readily be used with eyepieces of only 1%” focal length, 2.50 
Plain Optics $9.75 Coated Optics $1 . 


thereby producing high powers. Guaranteed well suited for as- 


tronomical telescopes, spotting scopes, and other instruments. 
FIRST SURFACE MIRRORS 


Gov’t. cost up to $100 and more. 
p 


Size Thickness Postpaid 

Diameter Focal Length Each Diameter Focal Length Each 14” x 16” 4” $10.00 

54 mm (2%”) 300 mm (11.811”) $12.50 83 mm (3%”) 660 mm (26”) ... $28.00 8” x 10” ae so 

54 mm (2%”) 330 mm (13”) ... 12.50 83 mm (3%”) 711 mm (28”) .... 28.00 ” - 1” 4 ” 1.50 

54 mm (2%") 390 mm (15.356”) 9.75 83 mm (3%”) 762 mm (30”) ..... 28.00 1%” x 1%” 1/16” -25 
54 mm (2%”) 508 mm (20”) .. 12.50 83 mm (3%”) 876 mm (34%”) ... 98.00 RIGHT-ANGLE PRISMS . 

54 mm (2%”) 600 mm (23%”) . 12.50 83 mm (3%”) 1016 mm (40”) san 30.00 joa be bed ny ba tooadwomgione —— 


78 mm (3 1/16”)381 mm (15”) .. 21.00 110 mm (4%”)* 1069 mm (42 1/16”) 60.00 purposes. 
81 mm (3 3/16”) 622 mm (24%”) 22.50 110 mm (4%%”) 1069 mm (42 1/16”) 67.00 8 mm Face ...... ne $? 2 on. $ = 








Not a 12 mm Face . ea. 
*Not coatec 92 ‘2 ce ay 1 25 
P : aa , P 23 mm Face . \ ea. ° 
ad We can supply ALUMINUM TUBING for the above lenses. ° 30 mm Face . , rer. mee 
38 mm Face .. 5 esate 1.75 
47 mm Face ..... . mies ea 3.00 
8X ELBOW 7 x ou MONOCULAR DOVE PRISMS 
TELESCOPE n Of the same high quality as our binocu- “ am + 24 mM pa ae Comes J 
~ 8 mm x 25 mm Face .. rere ° 
lars. Many observers find them ideal as : ? 
rich-field sky sweepers or as telescope PENTA PRISM : $3.50 
4 i 26 mm x 27 mm Face ........ « Cm ° 
finders. Brand new, coated optics, com- re ‘ : 
plete with genuine leather plush-lined LARGE PORRO PRISM 
Pi d traps 91 mm x 41 mm x 64 mm. eae ie $4.00 
carrying case and s : 
7 power; objective is 50 mm in diameter SENSE AR CRIENTS ——— 





$17.50 6 x 30—Coated ..... . & 1a 


This telescope will make an exceptional finder. 
Objective 52 mm diameter. Focusing eyepiece, 
turret-mounted filters, amber, red, neutral, and 


clear. Illuminated cross-line reticle, quick-find- : 
ing level sight, and large-size Amici prism 
Used ....$18.50 Brand New .... $27.50 


OPTICAL PEEP SIGHT SUPERIOR QUALITY 
SUPERIOR WORKMANSHIP 
THEY CAN’T BE BEAT! 
We have a large stock of precision war surplus lenses, 
and have mounted them in precision mounts of 11/4,” 
outside diameter, the standard for telescopes. Result! 
pe You would pay several times more elsewhere. Our prices 


| > 
LENS CLEANING TISSUE—Here is a can’t be beat. 





Use as a camera view finder and for similar 
purposes. The image appears on a bull’s-eye 
reticle. There is no parallax for any distance. 
The same principle is commercially used by 
shotgun-sight manufacturers. The diameter is 
37 mm. Weight 1% oz. Gov't. cost $10.75. 


Our pricd ...ccc- ..+» Postpaid $1.00 





wonder Gov’ S s y sens ” ‘ . ¥ eae cane . » . 
| 4 aderful fe . urplus buy of I = 12.5 mm (%”) F.L. symmetrical eyepiece con- 22 mm (27/32”) F.L. Kellner eyepiece con- 
|| Paper which was made to the highest Gov't. <- : Amie . 
|| st : : tains two cemented achromats. tains cemented achromat and a_ non-achro- 

standards and specifications. : atic le 
500 sheets size 7%” x 11” ...... $1.00 Coated lenses $6.75 Not coated $5.00 matic lens. 

Coated lenses $6.75 Not coatcd $6.00 
16 mm (%”) F.L. extra wide angle Erfle 32 mm (1%”) F.L. eyepiece contains two 


! ! ! NEW L ! ! — ive lenses. achromatic lenses. 
OW PRICES ! Coated lenses $13.50 Not coated $12.50 Coated lenses $13.50 Wat: doubted $12.50 
BEAUTIFUL IMPORTED BINOCULARS 


35 mm (1%%”) F.L. symmetrical eyepiece con- 


> _ ‘ nah 16 mm (5”) F.L. triplet eyepiece contains a 4 

Precision made, at a low low price within the three-element lens and a simple lens tains two cemented achromats. 

reach of every man's pocketbook. Complete ‘ i ? ‘ ’ : 

: , ‘ ‘ Coate °nses . soate . 

with carrying case and straps. Coated lenses $13.50 Not coatcd $12.50 Coated — > ra ” a coated $3 00 
55 mm (2 3/16”) F.L. Kellner eyepiece con- 

6 x 15 Ind. Focus. . Coated “* $12.75* 18 mm (%”) F.L. symmetrical eyepiece con tains achromatic field lens and a non-achro- 

tains two cemented achromats. matic eye lens. 


7 25 TT ‘ocus Joatec * 

< : : : . t : ro Coated lenses $6.75 Not coated $6.00 Coated lenses $6.75 Not coated $6.00 

8 x 30 Ind. Focus. .Coated . , ° Pr iia 

7 x 35 Center Focus Yoater : . * “ ed 
x t Coated 29.75 GIANT 


7 x 50 Ind. Focus. .Coated ... : 27.75* _ 
7 x 50 Center Focus. . Coated F 29.75* WIDE-ANGLE EYEPIECE 


PRP PPemmSsaaea ee ee ee nn en enn nen enn en Oded 


AN ECONOMICAL 
EYEPIECE 








10 x 50 Ind. Focus. . Coated 5 tude 32.75* Known among amateurs as the “Giant Jae- 
se : gers’, this is the finest wide-angle eyepiece ever 
16 x 50 Center Focus..Coated .... 39.75* made. It gives a flat field. It is mounted in This mounted eyepiece has 
. F . ig ¢ as ne ac atic lenses two perfect magnesi -fluo- 
*Plus 10% Feder: ae , a foc using cell. It has three a hromatic i p agnesium-fluo 
4 ederal Excise Tax 1%” effective fecal length, with a clear aper- ride lenses 29 mm in diam- 
ture of 2”. It may be used as a Kodachrome eter. It is designed to give 
‘‘MILLIONS’’ of Lenses, etc. viewer, magnifying seven times. se eae = 
Free Catalogue B10 BO Wales. 6b voces cues sae $12.50 (8x) ’ & 4 











Wide-angle eyepiece as above, with 1 3/16” 


PA 


The eyepiece cell fits a 1%” tube ... $4.50 
We pay the POSTAGE C.0.D.’s you pay aperture and 1%” E.F.L. ........ 13.50 
postage. Satisfaction guaranteed or money re 
funded if merchandise returned within 10 days. 


A. JAEGER S wroncor xv 
” LYNBROOK, N. Y. 
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PATH OF VESTA 

asteroid Vesta from 
October 27, 1954, to March 6, 1955, is 
plotted here on a section of the Skal- 
Atlas. The position of the 
is indicated for 10th day. 
Vesta will be retrograde 
until February 4th. Its predicted magni- 
tude is 7.5 in October, and it brightens 
opposition to the sun on De- 
In March it will have faded 
Vesta will be 
stars shown 


The path of the 


nate Pleso 
asteroid 


The motion of 


every 


to 7.1 at 
cember 16th. 
to 7.8, but until that time 
brighter than the faintest 
on the map. 

Right ascensions and 
Vesta around opposition time are given 
at the right. E.. 0. 


declinations of 


JUPITER’ S SATELLITES 


The configurations of Jupiter's four bright 
moons are shown below, as seen in an astronom- 
ical or inverting telescope, with north at the 
bottom and east at the right. In the upper part, 
d is the point of disappearance of the satelite 
in Jupiter's shadow; r is the point of reappear- 
ance. 

In the lower section, the moons have the posi- 
tions shown for the Universal time given. The 
motion of each satellite is from the dot to the 
number designating it. Transits over Jupiter's 
disk are shown by open circles at the left, 
eclipses and occultations by black disks at the 
right. The chart is from the American Ephemeris 
and Nautical Almanac. 


NOVEMBER 


Phases of the Eclipses of the Satellites 





PREDICTIONS OF BRIGHT 
MINOR PLANET POSITIONS 


Amphitrite, 29, 8.7. Nov. 4, 4:27.3 +30- 
38; 14, 4:18.3 +30-51; 24, 4:07.5 +30-45. 
Dec. 4, 3:56.4 +30-24; 14, 3:46.6 +29-52; 
24, 3:39.5 +29-14. 

Chaldaea, 313, 9.5. Nov. ~~ 
08. Dee. 4, 5:37.3 +2-05; 14, 
24, 5:18.1 +1-20. Jan. 3, $-09.6 
5:03.7 +2-34, 

Vesta, 4, 7.1. Nov. 24, 5:57.8 +18-48. 
Dec. 4, 5:48.7 +19-02; 14, 5:38.0 +19-20; 
24, 5:26.88 +19-40. Jan. 3, 5:16.5 +20-00; 
13, 5:08.4 +20-23. 


5:45.0 a 
27.8 +1-2 
+ 1-44; i. 


asteroid’s name are its number and the 
magnitude expected at opposition. At 10-day 
intervals are given its right ascension and dec- 
lination (1954.0) for Oh Universal time. In 
each case the motion of the asteroid is retrograde. 
Data are supplied by the IAU Minor Planet Center 
at the University of Cincinnati Observatory 


After the 





BUILD YOUR OWN 
TELESCOPE 


KITS: Complete with instructions, high 
quality materials, supplied at low prices. 


Plate—$4.50 up Pyrex—$5.75 up 
MIRROR CELLS 


Made of light, sturdy 
uuminum, they fur- 
nish an ideal method 
of securing the mir- 
ror to the tube. They 
are spring adjusted to 
absorb shocks and cut 
away for ventilation. 
6”-$7.00 8”-$11.50 
10”-$35.00 


EYEPIECE ATTACHMENT 
WITH RACK AND PINION 


Takes standard 1% 
O.D. eyepieces. Rack 
and pinion smoothly 
machined from solid 
aluminum castings. 
Precisely fitted for 
smooth performance. 
Main tube is 1%” 
long; sliding tube 
adds 2”; total move- 
ment 3%” Your 
choice of gray or 
black crinkle finish. 
$15.50 
Eyepieces 


Prisms Lenses 


Mirrors ground to your order. 


Aluminizing—with the new 
Quartz Coating 
Satisfaction Guaranteed 
Write for Free Catalog 
GARTH OPTICAL COMPANY 
G. P. O. Box 954 New York 1, N.Y. 











Left to right: 


1. VIEW FINDER: 23.5-mm. (.93”) achro- 
matic objective. 5x eyepiece with crosshairs. 
Chromed brass tube. Mounting brackets with 
centering screws. Only $8.50 postpaid 
2. VIEW FINDER: 30-mm. (1.2”) ,coated 
achromatic objective and 6x eyepiece wih 
crosshairs. Other details as in View Finder 3. 


Only $10.75 postpaid 


PHOTOGRAPHIC GUIDE TELESCOPE: 
62-mm. (2.4”) diam., 700-mm. (27.5”) focal 
length, coated, air-spaced, achromatic objective. 
78x (9-mm.) achromatized Ramsden eyepiece 
with crosshairs. Star diagonal. Duraluminum 
tube finished in white. Dewcap. Rack-and- 
pinion focusing. Mounting brackets and cen- 
tering screws for collimation. Fitted wooden 
cabinet. Only $75.00 f.0.b. Boston 

SUN PROJECTING SCREEN APPARA- 
TUS: White metal screen with matching 
black metal shade. Chromed brass extension 
rod with mounting brackets. 

Complete set with screen 6” x 
Only 313, 50 postpaid 
Complete set with screen 7” 


Only "$15. 75 postpaid 





Sate ee 


(1) 5x view finder; (2) 6x view finder; (3) 10x view finder. 


Finder Scopes by 


Solve Your Telescope-pointing Problems 
with one of our finder telescopes pictured above. 


OTHER TELESCOPE COMPONENTS BY UNITRON 





UNITRON 


3. VIEW FINDER: 42-mm. (1.6”) coated 
achromatic air-spaced objective. 10x eyepiece 
with crosshairs. Duraluminum tube finished 
in white enamel. Dewcap. Furnished with 
mounting brackets with centering screws for 
collimation. This finder also makes an excellent 
hand telescope for spectacular wide-field views 


of the sky Only $18.00 postpaid 


EQUATORIAL MOUNTING and TRIPOD: 
Complete with slow-motion controls for both 
declination and R. £ setting circles and 
verniers, and many other features. Write for 
complete description. 

Refractor 
$198 
Refractor 


$370 


Above as used on UNITRON 38” 


Above as used on UNITRON 4” 
(These Boston) 
(See our telescopes pictured on page 31) 


United S ctentific Co. 


204-206 MILK STREET, BC 4 9, MAS 


prices are f.o.b 





November, 1954, Sky AND TELESCOPE 35 








Ww 
44mm 


refractor refractor 


$199 k $48 








Prectston 
Selescopres 


AS LOW AS 
S 2 
4S 

Now, for $48 you can own a 60-power 
refractor that is truly a precision optical 
instrument in every detail—44mm_ fully 
corrected objective, 4-lens plano-convex 
eyepiece, erect image, altazimuth mount, 
and hardwood tripod. Carefully designed 


and built, it has no imported or surplus 
parts. Tinsley Laboratories is proud to add 


this junior instrument to a series of teles- . 


copes which are famous for their quality 
and value. Whether you need a telescope 
for a junior, a serious astronomer, a school, 
or an observatory, find out about Tinsley 
products. Tinsley Laboratories is one of the 
few American makers of precision optics 
in about sixty different categories. 


2530 Grove Street Berkeley 4, Colifornic 


HERE IS THE 
NEW 


LIGHT GRASP OF 
REFLECTING TELESCOPES 


H°’ reflectors compare in perform 
ance with refractors is an impor 
amateur observer. 


tant question for the 


\s far as definition is concerned, re 


made are often 


reflectors. But 


fractors professionally 


superior to homemade 
when we consider light-gathering power, 
that the average amateur wor 
much about the effect of tarnish 


it seems 
ries too 
of his mirror coatins 

\s an example, | use my &.7-inch re 
The total 
59.45 square inches, but the 
and its 4.82 


; Pr 
leaving a net area of 54.63. 


fleetor, area of the mirror is 


prism holder 


struts cover square inches, 


Suppose that the reflectivity of the 


mirror coating is 85 per cent, the value 


for freshly deposited aluminum. The 
46.4 
the equivalent of an ideal 7.69-inch object 
magnitude is then 
formula: 5 log A + 9.2, 
where A is the effective aperture in inches 


Making 


various values of the ret 


effective area is square inches, or 


ss. The limiting 


13.63, from the 


the same _ calculations for 
lectivity gives the 


results in the table, all for my mirror 8.7 


inches in diameter 
\ freshly deposited coat of silver may 


This 


have to tarnish to 0.37 before one 


have reflectivity of 0.95. would 
magni 
0.55 
will forfeit Thus 
the coat would have to become very bad 


tude would be lost: tarnishing to 


only 0.5 magnitude. 


indeed to degrade this telescope to the 


level of a 5-inch object 


glass 


A-I 


Limiting 
magni- 
tude 


13.75 
13.69 
13.63 
13.56 
13.42 
13.25 
13.06 
12.66 


Reflec- Effective 

tivity area 
(sq. in.) 
0.95 51.6 8.13 
0.90 49, 7.9) 
0.85 46. 7.69 
0.80 43. 7.46 
0.70 38. 6.97 
0.600 32. 6.46 
0.50 27.3 5.90 

| 


0.35 19. 4.93 


Equivalent 
refractor 
(inches) 


table 


more 


from the 
very little 
only 0.12 mag 


It can also be seen 
that aluminum 
light 
nitude 

Clearly one need not be too seriously 
retle 


loses 


than new silver 


concerned about changes in the 
murror. 


O. M. 
1395 


tivity of a 
ERPENSTEIN 
Hillcrest Blvd 
Millbrae, Calif. 


SUNSPOT NUMBERS 

August 1, 5,-8:-2, 12,9; °3,, 13,:.16; 4, 
12 9:8, 15, 12;-6.-20, 19; 7,16, 340%, 4, 
1Q::'9.. $5. 13>. 90, 17,. 23314, 17,038: 2, 
13, 14; 13, 8, 8; 14, 1, 0; 15-19, 0, 0; 20, 
1, 0; 2k, 16,.9; 22, 19; US; 23, 19, 18:28. 
15. 16:28; 10, 11-96. I. 7: SEL. Be 7p ae 
31, 0, 0. Means for August: 8.1 Amer 
ican; &.1 Zurich. 

Above are given the date, the American num- 
ber, then the Zurich number. These are observed 
mean relative sunspot numbers, the American 
computed by D. W. Rosebrugh from AAVSO 
Solar Division observations, the Zurich numbers 


from Zurich Observatory and its stations in 
Locarno and Arosa. 


SPITZ 


PLANETARIUM 


With NEW Sun-Moon-Planet Projector, 
NEW Co-ordinate Projector, NEW Con- 
trol Console, NEW Cantilever Mounting 


Available 
for 
Immediate 


Delivery 


Spitz Laboratories 


Incorporated 


Elkton, Maryland 
Telephone: Elkton 666 
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MERCURY VW VENUS § 
MARS & JUPITER 
SATURN @ URANUS @U 
NEPTUNE @N PLUTO @P 


THE SUN, MOON, AND PLANETS THIS MONTH Ags : 
The sun, on the ecliptic, is shown for the beginning and end of the month. ee ae r R Aquilae. 190108 
The moon’s symbols give its phase roughly, with the date marked alongside. 6.3: 28 T Herculis sankey ah 40 RR 
Each planet is located for the middle of the month and for other dates shown. Scorpii, 165030a i: . Dies a 


Aquarii, 204405, 7.9: 5, R_ Trianguli, 
1 


1723, 8.0; 23, R Vit 
, 
5 


Mercury in mid-month will be favor Uranus is located about 2° west ot 
. ° e ° ° - ° . > 2 7 ) F @-e 

ably placed in the morning sky. At great Jupiter, and rises just before it. Slow 023133, 6.3; 7, | ti, 022813, 7.5; 9, S 

*st elongation, on the 15th, it will be of | retrograde motion begins on November Carinae, 100661, 


20’ west of 3rd. This 6th-magnitude planet is easily These predictions of variable star maxima ar 
by the AAVSO. Only stars are included whose 
. ; ; : ? e ° : ‘ aa , 7 mean maximum magnitudes are brighter thar 
rhe planet may be easily observed until of the chart of its path on page 137 of jiaenitude 8.0. Some. but not all of them, are 


early December the February issue, nearly as bright as maximum two or three weeks 

1 . : vefore and after the dates fo n The 

\n unusual grouping of three planets Neptune is near the sun in the morning Pefere_ and after the da r maximu 

will be visible on several mornings = sky E. O near which the maximum should occur 

iround November 24th, when Mercury name, o = designation number Pecer ~_ 

. : . . 1 the rough right ascension (first four figures) anc 

ind Saturn will be in conjunction at I! MINIMA OF ALGOL declination bold face if southern), and the pre 

UT, the latter being 25’ north. Venus November 3, 2:37; 5, 23:26; 8, 20:15, 11 dicted magnitude 

will be 4° to the southeast, and the cres- 17:04; 14, 13:53; 17, 10:42; 20, 7:31; 23, 
26, 1:09; 28, 21:58. December 1 


magnitude —0.3, located 19 
the sun and rising | hours before it. found with slight optical aid, by means 


data given include, in order, the day of the month 
the star 


e . ) ° 
‘ent moon 0 south of the first two 4:20; 


See the article on page 33. 18:47; 4, 15:35; 7, 12:24. | ASTRONOMICAL INSTRUMENTS 


Venus, in early November, is an eve These minima predictions for Algol are based 

a | : ae 1 7 : | ince ae | on the formula in the 1953 International Supple OF QUALITY 
ing oO ject, ut PeOre placer for ob nent of the Cracow Observatory. The times giver ; . 
servers in northern latitudes. On the Ist, a eocentric; they can be compared directly Optical Instruments including stand- 
it is of magnitude —3.9 and sets half an vith rved tim f least brizhtn ard Telesccpes and all accessories. 


hour after the sun. Inferior conjunction OCCULTATION PREDICTIONS ASTRONOMICAL OBJECTIVES 


takes place on the 15th, with Venus ; 
in ao utl f th un at 7! Data for the immersion of 1 Gemin For the most critical work in visual 
pass @ « « so 1 0 © s a / ° > - 
Ore MWh Aik of stn etoile. “Meas orum at stations B and D on November astronomy we have pa ae cidade 
‘ »V e..a4 oO e onth, e s > > t 
: rai : spaced objective corrected for mos 
vill rise one hour before the sun, appear of the defects common to average 
ng telescopically as a thin crescent 61” obiectives. These come mounted in 
VARIABLE STAR MAXIMA cells: all are £/15, in the following 


November 5, S Hydrae, 084803, 7.9; 5, sizes: 242”, 3”, 4”, 5”, and larger. 


12-13 was published in the October issue 


in apparent diameter, with only three per 
‘ent of the area of its disk illuminated. 

Mars continues its rapid eastward mo 
tion across Capricornus this month. The 


R Aquarii, 233815, 7.3; 9 R_ Leonis Prices range Sronk $45 for the 212” to 

Minoris, 093934, 7.2; 10, R Cassiopeiae, $325 for the 5” 

PAN 25 , S- » ute iS SS i “ 

red planet, at magnitude +0.3, sets an 23° Jo0, : vty 14, R Uctants » 055086, 7.9; LABORATORY OPTICAL co. 
14, S Pavonis, 194659, 7.3; 14, R Indi, Plainfield, New Jersey 


hour before midnight in mid-November 
' / 222867, 8.0; 22, X Centauri, 114441, 7.8: 


Jupiter, in western Cancer, rises 3% 
hours after sunset at the end of Novem 
ber. Retrograde motion begins on the 


17th, when the planet shines at magni- S K Y - S Cc OP E 
tude —2.0, and presents an apparent equa- F COMPLETE AS ILLUSTRATED $29.75 


torial diameter of 43” 
Saturn, in conjunction with the sun 
m the 5th, will again be; visible in the 


The full 34-inch diameter reflecting type astronomical 
telescope that even the telescope makers talk about 


: : - . Le ; f It has been sold for more than 15 years and now is on display 
eles sky by the bast week a the in at least two U. 8S. planetaria It will show mountains and 
month. It is in conjunction with Mercury craters on the moon, Saturn’s rings, Jupiter’s four moons and 
on the 24th, and appears: 2° 32’ north the planet’s markings, and close double stars with guaranteed 
rYV observatory clearness. Skyscope enjoys worldwide distribution 

> 1 = ) , » . 

os lene on the a th. Every instrument, with its %4-wave, aluminized mirror, is in 
dividually tested before being packed for shipment. We suggest 


at almost any local astronomy 


UNIVERSAL TIME (UT) that before buying you inquire 
TIMES used on the Observer's! Page are Green society, about the efficiency of Skyscope 
wich civil or Universal time, unless otherwise We invite your attention to our free and straightforward descriptive brochure 
noted. This is 24-hour time, from midnight to mid which also shows a photograph of the individual parts used 

night; times greater than 12:00 are p.m. Subtract 5 hs Bh as 

the following hours to convert to standard times in 125-power and 35-power extra eyepieces $5.15 each 

the United States: EST, 5; CST, 6; MST. 7; Six-power finder, with brackets $7.50 

PST, 8. If necessary, add 24 hours to the UT be Holder for extra eyepieces $1.00 

fore subtracting, in which case the result is your THE SKYSCOPE CO., INC. 4754s Fifth Avenue, New York 17, N. Y. 
standard time on the day preceding the Greenwich , 

date shown. 
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a 
AVE! SAVE: 
SHOP THESE 


PAGES CAREFULLY! 
SPITZ Jr. 





PLANETARIUM 


One of the Greatest 
Scientific Toys We 
Have Ever Offered! 


Designed by Armand Spitz, 
world-famous maker of the 
Spitz Planetarium. Projects 
nearly 400 stars, more than 
70 constellations in their 
correct relationships. Use it 
in any darkened room of the 
house, project it on walls and 
ceiling. No batteries, works 
on ordinary household cur 
rent. Two simple adjustments 
that show you the sky as it 
appears from any point in 
the Northern Hemisphere. . . 
for any time of night. ..for 
any month of the year! 
Rheostat brightness control 
book included free 
of extra cost. Contains val- 
uable information about the 
stars, provides easy identi 
fication of the constellations 
About 14” high on a 7” x 
Projection sphere 7 


Weight 3 lbs 


Stock No. 70,040-Y . 
$15.00 pp 


A 32-page 


base 
dieme ter. 


NEW! TELESCOPE MAKING KIT! 
MAKE YOUR OWN 


40X-80X ASTRO-TELESCOPE 








An 
Outstanding 
Buy At 
ONLY 


$9 1°° 


Postpaid 














Save real money bought assembled would cost 


much 


more! Here's a 


tele sscope-mi iking kit designed especially for the amateur who doesn’t want 


to spe nd ssive 
completely 
filter; objective 
Eyepieces with interchangeable 
objective lens, color corrected. 
E.F.L. approximately 39 inches. 


an exc 


mounting cradle with 
lenses to give 40X 
Clear diameter of 

Complete 


lens in cell; 


amount of time making his telescope. 
assembled eyepieces in holder with spiral focusing tube and sun 


and 80X. 
objective 
assembling 


Kit contains 


and lock. 
Achromatic 
lens 39 mm. 
included. 


swivel bar 


directions 





Stock No. 70,041-Y 
$21.50 pp 











A $100.00 VALUE 


Only $3975 


POSTPAID 








This 
for serious 
fascinating 


physics! 


imported STAR 
observers 





FITS STANDARD 
ceca, 


‘chown 
\ftine LINT OLAS 


3 CYLINDRICAL 
Lenses 


prisms. cylindrical 
Huygens-type 
to your own 
protective 


eyepiece 
CVE muece 

STAR 
SPECTROSCOPE 





Your TELESCOPE 








and 
chemistry of 


exploration 
Determine the 
invisible gases thru dark-line 
3 
3 


astronomical eyepieces or you can adapt 
Unit is 2%” long, 
velvet-lined case 


Stock No. 50-023-Y Star Spectroscope $32.75 Pstpd. 


thickness of wooden 
travel 1-9/16”. 


Stock No. 50,019-Y 


““must”’ 
fields of 
Study cosmic 
stars! Detect 
spectra. Direct vision. 5 
Threaded to fit our 


open whole new 


research. 


caps. 
comes in Stock No. 
For 4%” 
tube: 

Stock No. 50,011-Y 


50,010-Y 


mirror— 





Made of brass. 


DOUBLE THE USEFULNESS| <=; 
OF YOUR TELESCOPE WITH THIS 


STAR SPECTROSCOPE 


SPECTROSCOPE—a 


diameter 
fit cabo from 3” dia. 


Easily 
telescope with 4 screws and nuts. 


—mount 


FOCUSING 
EYEPIECE MOUNT 
Will take 
standard 1%” outer 
eyepiece. Will 
upwards by changing 
wedges. Spiral focus 
attaches to your 


$7.95 Postpaid 


ASTRONOMICAL 
MIRROR MOUNTS 
Cast aluminum with 
brass mounting and 
adjusting screws and 
mirror clamps. Two 
sizes: for 6” mirrors 
—mount will fit 7’ 
I.D. tube: 

$7.00 Postpaid 
will fit 5” I.D 


$5.25 Postpa‘d 








OPTICAL 
COLLIMATOR 
War Surplus 


Designed to check 
navigational instru- 
ments. Used by in- 
dustry as a_ colli- 
mator for optical 
instruments, for 
testing lenses for 
source of infinite light, and for 
reticles at infinity. Purchased by 
source for the fine lenses and 


HEIGHT- 
FINDER 
OBJECTIVES 
War surplus 
$100 Value! 
PRECISION 
HEIGHT- 
FINDER 
AIR-SPACED 
ACHROMATIC 
OBJECTIVE 
Mounted in 


definition, as a 
photographing 
many firms as a 


MOUNTED 
BARLOW LENS 


Short Focal Length 
E.F.L.: —1.74+0.01 inches 
CLEAR APERTURE: 0.96” 

0.D. OF CELL: 1-3/16” 
A negative achromat called 
a Barlow lens is used to 
convert your astronomical 
objective—lens or mirror— 





BZZ7 24 








into a telephoto system. Thus 
a variable-power estronomical 
The great advantage of this 








metal cell. 
Excellent for 
objectives. These 
were used in the 
Heightfinder. Made 
they have been 
use. Color corrected. 
in diameter. 18.2” 
fectly matched pairs. 
Stock No. 70,038-Y 


Purchased singly 


parts it contains. Consists of a large cemented 
achromat, 5” in diameter, with a focal length of 
approximately 25”, a pinpoint reticle lighted by a 
6-8-volt bulb (to represent a star), a first-surface 
mirror to reflect the light from the reticle. Over 
all length 14%”; width of cradle 7%”. Slightly 
used, but in good working order. 


Stock No. 80,025-Y $95.00 f.o.b. Barrington, N.J 


BUBBLE SEXTANT 


War Surplus Type A-10A You Save 90% 
A terrific bargain. Govt. cost about $217.00. 
Cost to you only 10% of this figure. Each instru- 
ment has been checked to assure proper collima 
tion and’ perfect working order. Electric (battery- 
operated) automatic recording averaging device. 
Illuminated averaging disk for nighttime use 
Comes with carrying case, spare plastic disk 
flashlight with rheostat, auxiliary 2x Galilean 
telescope for use on faint stars, and direction 
booklet. We guarantee satisfaction! 


Stock No. 933-Y $22.50 Postpaid 


30X TELESCOPE 
with Tripod 


cuses from 40 ft 
finity. 
jective. Lens 
system. Length 26% 
Stock No. 70,018-Y 

$21.95 Pstrd 





collimators 
top quality 
army’s 

obsolete by 
subjected 
64 mm. 
focal 


to very 


$50.00 Pstpd. an 


y, Direction sheets on the use and the 
Stock No. 70,037-Y $25.00 each Pstpd. 


powers may be 
or telescope 
objectives 
$12,000.00 
radar, 
little 
(2-9/16”) 
Per- 


some telescopes. 
Our Barlow lens is well 
that no image deterioration 


made, 


focus, 
eyepiece system. 
the total length of the 
impracticable amount. 


length. 


are available. 


30,140-Y 


Barlow lens 
Stock No. 





telescope is 
system is 
obtained without resorting to very 
short focal length eyepieces or very long and cumber- 


is sustained. 
length allows the lens to be used ¢ 
thus making it convenient to use as part of the 
Short focal length 
telescope will not be increased 


obtained. 
that higher 


corrected so 
Short focal 
loser to the primary 


finely 


also insures that 


mounting of the 


$15.00 Postpaid 





Bargain! Imported! Fo- 
to in- 
Achromatic ob- 
erecting 


Be Sure To Get FREE CATALOG “Y”’ 


If you haven't seen our big, FREE Catalog, you don’t know what you’ re 


missing. Fantastic 
optical instruments, and 
Positively the greatest 
War Surplus! Dozens 
for FREE CATALOG 


components been offered 
assembly of bargains in all 
of other hard-to-get optical 
rr 
ia 


variety —- never before have so many lenses, 


America. 
items. 


prisms, 
one source. 
Imported ! 
Write today 


from 


EDMUND SCIENTIFIC CORP. 
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Accurate Distance 
Measurement 


500 to 20,000 Yards! . = SES ~ MOUNTED 
tt ee ” ERFLE 
EYEPIECE 


1 METER SIZE 68° Field 
Consists of 3 coated achro 
mats in metal mount with 
spiral focusing. F.L. 1% 
Dia. 54 mm., length 54 
mm. War surplus. Govt 


cost about $84.00. This is 
eS the type war surplus bar \ 
- gain that will be talked / \ 
War surplus—used but in good condition. Accurate distance measure- about in years to come [ 
ment 500 to 20,000 yards. Govt. cost $1,227.00. Features: Spiral focus- a Buy while you can. Our 
ing eyepiece, E.F.L. 19 mm., %” eye relief, 1.8-mm. exit pupil. Achro- = price will jump soon. 
matic doublet f/10 objectives, E.F.L. 266 mm. Halving and coincident = -—_ Stock No. 5160-Y $8.50 pp 


adjustments. All optics coated. Field of view 3° horizontal, 2° 10’ 
vertical. Green, yellow, neutral and clear filters. Weight only 15% lbs. 
Overall length 45”. Carrying strap included. Used in surveying, laying : WwW 

pipelines, landscaping, measuring distances, ete. Take apart for wealth oe Surplus 


of optical parts. a ELBOW 


Stock No. 80,028-Y ...... Siena rie $30.00 f.0.b. 


(Shipping Wt. 25 lbs.) Barrington, N. J. J 4 nia TELESCOPE 











ASTRONOMICAL ~~ ae . 
TELESCOPE KIT CoN as 4 M-7 


Newtonian Type Telescope i 
All optical parts completely finished : 8 Power 
—only require mounting (no metal a 

parts included). Kit consists of 
4%” aluminized f/11_ reflecting . 
mirror—lenses for eyepiece—front % : scope qualities! Only 
surface mirror for diagonal. Mir- " i 7” long, fits handily 
ror in kit is guaranteed to give & : in the side pocket of 
the theoretical maximum definition. This combination b. your jacket. Collaps 
will give you a 45-power telescope, which power is fine : a ible tripod with ball- 
for all-around viewing. Finished instrument may be d : . f Sida a ‘ ’ tor EE f 
worth $75 to $100. By using supplementary eyepieces, joint mount or view- 27 mm, Amici roof prism erector lye relie 
available at small extra 4 ing in any direction ey a —o< ge ge ee ” —. 

ne > ar ” ing’ o ar- mode see below). leld Oo view ) anc 
VY VY <7 190" tg De Rs — se oheuiaies lines color corrected. Spiral focusing, minimum 
Available as Separate cluded. lens, Ramsden eyepiece, achromatic objec- shetrts ese ree, se goed sag ad Pir Bhs 
Components tive. Threaded focus adjustment. Rubber not required, minimum distance becomes 19 feet.) 
ASTRONOMICAL Stock No. 50,074-Y feet on tripod. Total height, 10”. Included: Clear, yellow, red and neutral density 
TELESCOPE SPHERICAL $16.25 Postpaid Stock No. 70,035-Y¥ $19.95 Postpaid filters. Cross-hair reticle, with provision for light 


MIR: ” ing. Sunshade. Mounting platform : ; 
ROR, 4% Length 12”, width 5”, height 6”. Weight 3% Ibs 


Stock No. 50,051-Y¥ ALL AIR SURFACE LENSES COATED 


$15.00 Postpaid r . % 
Buy our mirror mount to fit : 10X » 15X ran nce ag ° CeR.50 Femgate 


Steck io. 80013-9 PRISM ERECTING | Stock No. 70,041-¥ $27.50 Postpaid 


$5.25 Postpaid : . ‘ 
60° SPECTROMETER _ Wide Field U. S. ARMY SURPLUS 


rated eM oo | Teo TELESCOPE =| turer TELESCOPE 


vave length. Angle tolerances el War rplus! 
p geen Brose. a Renragpet igo . Su ane A Sensational Buy Dozens of Uses 





A miniature scope 
e P , ,. , ' ‘ 
ee. cena ak U.S. Govt. cost about $300.00! 

Use this quality telescope as a finder or use it 
as a low-power spotting telescope wherever its 
right-angle viewing is desirable. Cemented achro 
matic doublet objective, F.L. 8%”, speed f/4.5, 
clear aperture about 45 mm. F.L. of eyepiece 














5 minutes. Dimensions of pol 


ished surfaces 18 mm. x 30 Artillery Observation Instrument. 


mm. Made from dense flint mg oa sage Fie be on — nee me 15, 
glass, free of striae and strain = ey Bre ag 3 ps vibe Sage ibe “iiaaee o - are ag ge 
¥% el ake adaptable » any se : - ou - Li ‘Oo 
Soc’ Me. 90,269-F 06.85 oy aes 5 Easy-to-operate azimuth-finding sys eye : tating turret. Par 
TELESCOPE EYEPIECE ‘ tem built in, It has heavy-duty tri- ; i Pe focal. 3” es ach 
Consists of two achromatic . f ‘ pod and heavy leather carrying case. : cel 0 tive 
lenses F.L. 28 mm. in a metal Specifications B 360 Ae Bh sng 
mount, Clear dia. of objective 3”. E.F.L. : ME Bubble level. ot 
Stock No. 5140-Y .. $4.50 pp approx. 28”. Prismatic erecting sys ey ubbie level on 
Same as above but about 1% ? tem. 2 eyepieces with amber filters Instrument has 
extension has been added with ride 5 5- ) ed 
r4 1 ¢ provide 10x and 15x. 5-mm. te prism - erecting 
0.D. of 1%”, which is stand-] 75 mm. brilliant field exit pupil. Crossline reticle pointer moves a. x : : ; 
d ystem brass 
ard. : : 2600 : i as ' fe ; 
across horizontal reticle scale. 360° traverse, 45° vertical travel, each é = construction. 
Stock No. 5223-Y -. $5.25 Pr} controlled by knobs. Azimuth scale on table in degrees, scale on knob a as Length 20”. 
in hundredths of 1°. Lighted scales and eyepiece reticle (battery not : height 72” 
50x MICROSCOPE & included). Adjustable bubble levels for table. Max. height approx. ; : fbut in good con 
10x, TELESCOPE : 61%”. Length of scope 26”. Weight of scope and tripod 74 lbs. Ship : . dition. Comes with 
New 2 in 1 combination!}| ping weight 150 lbs. Heavy-duty tripod included. Price includes all leather carryin 
, ; arrying 
oe size! No Pa os accessories. case for telescope 
a fountain en. Sharp focus : . 
at any range. Handy for} Stock No. 80,030-¥ $78.50 f.0.b. Barrington, N. J. ally og ey 
sports, looking at rare objects act oials ame) accenseria 4 . ‘ 
or just plain snooping. ae SS ER ee Sa Stock No. 85,003-¥ .. $89.50 f.0.b. 
Stock No. 30,059-Y. $4.50 pp] Stock No. 80,026-/Y $149.50 f.o.b. Barrington, N. J. (Shipping Wt. 70 Ibs.) Barrington, N. J. 


ORDER BY STOCK NUMBER ... SEND CHECK OR MONEY ORDER ... SATISFACTION GUARANTEED! 


BARRINGTON e NEW JERSEY 
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spectively; also, at 9 p.m. and 8 p.m. on 
February 7th and 23rd. For other times, 


add or subtract 14 hour per week. 
At the time of this chart, the observer 


in latitude 30° south has 15 stars of mag- 


SOUTHERN STARS 


The sky as seen from latitudes 20° to 
40° south, at 11 p.m. and 10 p.m., local 
time, on the 7th and 23rd of January, re- 
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nitude 1.5 and brighter above his horizon, 
and this year two bright planets as well, 
Mars in the constellation of Pisces, the 
Fishes; Jupiter in Gemini, the Twins. 
Sirius and Canopus are high in the sky. 








STARS FOR NOVEMBER 


The sky as seen from latitudes 30° to 
50° north, at 9 p.m. and 8 p.m., local 
time, on the 7th and 23rd of November, 
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vernal equinox point in the sky is on the 
meridian. Therefore, the sidereal time 
at the moment of this chart is 0". It will 
be 1" when the point marked 1" on the 
equator reaches the meridian, and so on. 


respectively; also, at 7 p.m. and 6 p.m. 
on December 7th and 23rd. For other 
times, add or subtract 14 hour per week. 

In this chart, the circle of right ascen- 
sion that passes through the March or 


November, 1954, Sky AND TELESCOPE 41 








The latest 


Spits Planetarium 


has been installed at 
ROYAL THAILAND 


NAVAL ACADEMY 
Bangkok, Thailand 


SPITZ LABORATORIES, INC. 
ELKTON, MARYLAND 
Telephone: Elkton 666 











The British 
Interplanetary Society 


With over 2,500 members, the B.LS. 
is now the largest organization in 
the world devoted to astronautics. 
Its Journal publishes lectures pre- 
sented to the Society, gives an ex- 
tensive news coverage, and contains 
a complete abstracting service. 
Membership is open to all; fellowship re- 
quires technical qualifications. The dues 
are: Entrance fee, $1.50; Fellowship, 
$7.50; Membership, $4.50 ($3.00 if un- 
der 21). 

Details concerning the Soctety may 
be obtained from the Secretary at 
12 Bessborough Gardens 
London S. W. 1, England 

















PERFORMANCE! 


higher 
statement 

proven in 16-page telescopic educa- 
tional matter sent free on receipt of 


powers! 


images at 
positively 


Sharper 
A © startling 


self-addressed long envelope bear- 
ing nine cents (9c) return postage. 
First, the Goodwin Resolving Power lens 
placed in front of eyepiece gives three 
times the magnification on each by 
lengthening your primary focal length 
angle up to three times, yet extends eye- 
piece out no more than two inches from 
normal. This alone sharpens definition. 


Next, by achieving your highest powers 
on more comfortable low-power eye- 
pieces, you lessen image deteriorations 
due to short-focus acute bending of the 
convergent beam, since all usual eye- 
pieces are f/1 or less. 

Third, you get greater illumination and 
wider field by relieving tiny aperture 
restrictions of higher-power eyepieces. 
The Resolving Power lens is achro- 
matic, coated, gives flat field sharp 
to the edge. Here is astonishment 
in image improvements! Price $17.50 
in 4” long chrome-plated adapter 
tube fitting standard 114” eyepiece 
holders ONLY (but adaptable to 
Unitrons). Money back if not de- 
lighted after two weeks trial! 


No COD's 
tories may 


FRANK GOODWIN 
345 Belden Ave., Catone 2 14, Ill. 


Colleges and Observa- 
send purchase order. 























DEEP-SKY WONDERS 

HE MESSIER objects, of which a 

complete list was given in the March 
issue, are always popular, no matter what 
the equipment available. They form the 
bulk of the nebular objects listed in Garrett 
P. Serviss’ Astronomy with an Opera Glass, 
a book from which thousands of my gen- 
eration learned their stars, and which is 
still a stimulating guide. Let us turn to 
a few Messier objects that we have not 
mentioned for many years. 

In Pisces at 1h 34m.0, +15° 32’ (1950), 
is M74 (NGC 628), a great spiral galaxy 
8’ in diameter. The delicate, sharply defined 
arms are very regular, which, together with 
the broadside presentation, makes this a per- 
fect object of its type. The arms cannot 
be seen in small telescopes, although the 
galaxy itself was noted with a 3-inch, 10x 
refractor at Bonn during the observations 
for the BD star catalogue. The magnitude 
has been cited as 9.6 visual and about 11.2 
photographic. Admiral Smyth curiously did 
not include it in his Bedford catalogue, 
and Sir John Herschel in 1864 listed it as 
a globular cluster! The 200-inch photograph 
of this object, reproduced on the back cover 
of the March, 1950, Sky and Telescope, is 
one of the most beautiful astronomical pho- 
tographs ever taken. 

M76 in Perseus, at 1" 39m.1, +51° 19’, 
is a most irregular planetary which the 
small telescope shows as two patches (NGC 
650 and 651) in contact. To James Corn, 
on October 27, 1951, it appeared much like 
a dumbbell. Bigourdan, with a 13-inch re- 
fractor, called it rather bright and 1’.8 by 1’ 
in size; and his statement that it is well 
visible in bright moonlight suggests that 
the photographic magnitude of 12.2 assigned 
to this nebula is too faint. 

The Sb galaxy M77 (NGC 1068) is at 
2h 40m,1, —0° 14’, in Cetus. About magni- 
tude 9 visually, it is 2’ by 2’ in size. Early 
observers reported this as a mixture of 
stars and nebulosity but, as in several other 
cases, the giant telescope of Lord Rosse 
decided its spiral character. In amateur in- 
struments it is a small, fuzzy, formless 
object. 

A concentrated cluster of a few large 
and many small stars, M34 (NGC 1039) 
in Perseus is 30’ in diameter. Situated at 
2h 38m.8 +42° 34’, it is just visible to the 
naked eye. Earlier writers mentioned M34 
merely for its double stars, but the Rev. 
T. W. Webb justly called attention to it 
as a grand low-power rich-field object. And 
while not as rich as the nearby 
M34 is one of 
telescopes 


indeed, 
Double Cluster in Perseus, 
the finest sights in wide-field 
that can be found. 


WALTER SCOTT HOUSTON 


MOON PHASES AND DISTANCE 
First quarter November 3, 20:55 
Full moon November 10, 14:29 
Last quarter November 17, 9:32 
New moon November 25, 12:30 
First quarter December 3, 9:56 
November Distance Diameter 
Perigee 10, 13h 221,500 mi. oo aL 
Apogee 24, Oh 252,600 mi. 29’ 24” 
December 


Perigee 9, 2h = 222,700 mi. 33’ 20 
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SKY - GAZERS EXCHANGE 


Classified advertising costs 15 cents a word, 
ncluding address; minimum charge $3.00 per 
id. Remittance must accompany order. Inser- 
tion is guaranteed only on copy received by 
the 20th of the second month before pub- 
lication; otherwise, insertion will be made 
in next isssue. We cannot acknowledge 
classified ad orders. Sky Publishing Cor- 
poration assumes no responsibility for state- 
ments made in classified ads, nor for the 
quality of merchandise advertised. Write 
Ad Dept., Sky and ‘Telescope, Harvard 
Observatory, Cambridge 38, Mass. 





MOUNTED 5” and 6” refractor objectives of first 
quality, $200.00 and $300.00. 4” edged blanks, 
$22.50. Oorrespondence invited. Earl Wither- 
spoon, Sumter, S. OC. 


METEORITES: Visitors from space. $1.00, $3. 00, 
$5.00, $10.00. 24 cabinet mineral specimens, 
labeled, $2.00. Laboratory, 2846 Oakley Ave., 
Baltimore 15, Md. 


FOR SALE: 6” and 12%” mirror cells: 8” and 
10” telescope tubes; Brandon 32-mm., 8-mm.., 
and other eyepieces; solar diagonal; finder; ex 
cellent Cave 10” mirror; many other items. All 
reasonable. Come and see them or send inquiries 
to D. P. Avigliano, 678 W. Manzanita Ave., 
Sierra Madre, Calif. 


CALCULUS! Learn the easy way by playing new 
ecard game AQ. Four different decks: differ- 
ential, integral, fundamental, and _ anplied. 
$5.00 complete, postpaid. Copyrighted. Pocock 
Laboratories, 810 Sunset Lane, East Lansing, 
Mich. 


FOR SALE: Brand new prefessionally made 4” 
refractor, equatorial mounting. Perfect correc- 
tion. Cost $515.00. Sell $295.00, f.o.b. Brecken- 
ridge. Box 124. Breckenridge, Tex. 


REFRACTOR, 8”, equatorial mounting extremely 
rigid, clock drive, electric slow motions, clutch- 
es, setting circles, 8” finder, star diagonal, 
evepieces, etc. Everything professionally made. 
Telesconics, 1000 N. Seward St., Los Angeles 
88. Calif. 

ALVAN CLARK 4”, equatorial mounting on 
sturdy trinod, polar slow motion. finder, star 
and sun diagonal, erecting and other eyepieces 
Perfect condition. Telesconics, 1000 N. Seward 
St., Los Angeles 38. Calif. 


NORTON’S Star Atlas and Reference Handbook, 
new edition 1954, $5.25; P. A. Moore, Guide 
to the Planets, $4.95; H. P. Wilkins, Our 
Moon, $2.75: M. Davidson, Astronomy for 
Everyman, $500. All domestic and foreign 
publications. Write for list. Herbert A. Luft, 
42-10 82nd St., Elmhurst 73, N. Y. 


BONNER DURCHMUSTERUNG, now available, 
northern parts, $62.50, southern parts. $38.50. 
including catalogues. Herbert A. Luft, 42-10 
82nd St.. Elmhurst 73, N. Y. 


RAMSDEN EYEPIECES in 1%” barrels, %”, 
4%”, 14%” E.F.L., $14.00 per set, $5.50 each. 
Low expansion elliptical diagonals, % wave 
flat, %” and 1” minor axis, $3.75 each: 
1%”, $5.00; 1%”, $6.50. Nye Optical Co., 
2100 Cherry, Long Beach 6, Calif. 

FOR SALE: 12” Cassegrain reflector, 48” focal 
length; precision mirror and telescope by Swiss 
optician Freymann; fork equatorial mount 
with graduated circles, on heavy rubber-tired 
truck; 3” finder, eyepieces and attachments. 
Details and photographs on request. Mrs. M. 
a 4704 17th St. N.W., Washington 11, 


FOR SALE: Beautiful 3” refractor, 29” focal 
length, heavy altazimuth mount with slow mo- 
tions, on tripod, finder, German make. 4” 
refractor, 34” focal length, altazimuth mount 
with clamps on tripod, French make. Spectro- 
scope, micrometer, lenses, prisms, adapters, etc. 
Details and photographs on request. Mrs. M. 
Feldmans, 4704 17th St. N.W., Washington 11, 
D. C. 

INFRARED FILTER, government surplus, 5%” 
diameter; no light passes through except in- 
frared rays; $1.75 postpaid. Original govern- 
ment cost, $7.45. Farber Products, 226 Lafa- 
yette St.. New York 12, N. Y. 

GOODWIN Barlow, complete, new, $12.00. Stand- 
ard prism diagonal, used a year, like new, 
$17.00. Lonzo Dove, Broadway, Va. 

FOR SALE: 4” altazimuth Unitron complete. Like 
new. New York and vicinity residents invited 
to call, write, or phone. George O’Hare, 637- 
60th St., Brooklyn 20, N. Y 




































































ASTRONOMY 
STUDY AIDS 


No. 701 Spitz Junior Planetarium. A new visual teaching aid 
brings a knowledge of the heavens into your classroom or home 
A plastic globe is perforated with small apertures and contains 
a pinpoint light source inside. Stars and constellations are pro 
jected on the ceiling; a dome is helpful, but not necessary. Ad 
justable for date and latitude. Size: 14%” high, 7'2” square base. 
Weight 3 lbs. Operates on 110-volts. Complete with 32-page star 


guide. Postpaid $15.00 





No. 708 Trippensee Planetarium. This demonstration device 
shows the relative position and motion of the Sun, Earth, Moon, 
and planet Venus. Simplifies teaching the rotation of the earth, 
the annual revolution around the Sun, day and night, change of 





seasons, and the mechanics of eclipses. This is an orrery-type de 
vice and not a projection planetarium. Constructed of brass with 
chain drive gears. Arm length is 16%”, overall height 16” 
Hand operated. $75.00 













No. 731 Celestial Globe. This full 9” diameter No. 740 Deluxe Celestial 











globe has an attractive base and setting that makes Globe. Our finest 16’ 
it ideal for display in the school-room or home. A globe was designed as a 
dark blue background makes the yellow stars stand visual aid by teaching as- 
out for easy recognition. Stars to the sixth magni- tronomers. All stars ot 
tude included. Ecliptic and equator empha- the first six magnitudes 

sized. Constella- are shown on a pale blue 
















tion outlines and background, with the first 
mythological fig- three magnitudes having 
ures in light bright yellow — circular 
blue. Movable backgreunds. Brighter 
meridian for lati- stars named and_ con 
tude. ;rown stellation boundaries in 
plastic cradle dicated. Declination and 
supplies horizon right ascension circles 
as well as eftec- printed in black. Magel- 
tive base. With lanic Clouds and Milky Way stand out in white, 
handbook. $14.50 with important star clusters indicated. \Various 
models available. 






No. 740-1 Plain low table base (Illus.) .... $49.50 









; 740-3 Weighted table base, movable 
No. 791 World Wide Planisphere. This unique IR os nc aw ana vendeur 57.50 
ride > constellations and navigation stars en- 
= to - con: tellati ns and aeerget . tar: - o- 140-5 Weighted table bese, movable 
ables one to find what stars are overhead at any ye : : 
point on earth, at any time of day or night. Devel- meridian with horizon ........ 67.50 
oped by Wm. H. Barton, Jr. Plastic-ring bound, 740-5d Weighted floor base, movable 
10” x 1014”. Postpaid $3.00 meridian with horizon ........ 75.75 





SCIENCE ASSOCIATES 


401 North Broad Street Philadelphia 8, Pa. 
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Choose UNITRON for UNIFORMLY High Quality! 


The UNITRON 2.4” Altazimuth Refractors shown 
above have received a final inspection and are about to 
be packed in their cabinets for shipment to customers. 
The most modern methods of production and quality 
control have insured that each UNITRON is identical 
to all the others in the perfection of its optical and 
mechanical performance. 


The young lady in the stockroom is Janice, one of the 
members of our staff. She appears to be a bit uncer- 
tain as to the count—and no wonder! It’s truly diffi- 
cult to keep track of America’s fastest selling tele- 
scope. Only UNITRON offers an instrument of this 
professional quality, with all the advantages and con- 
veniences of the refractor design, for $125 complete 
with all accessories. 


Optically speaking, the UNITRON 2.4-inch duplicates 


United Secentifie Ce. 


the performance of larger telescopes of other types. 
With the long focal length, higher magnifications of 
planetary and lunar images are obtained with low- 
power eyepieces. Moreover, there are no mirrored 
surfaces to become oxidized, no secondary optics to 
cause diffraction patterns, and no folding of the light 
back on itself through turbulent air with consequent 
loss of definition. No wonder then, that you see more 
and see better with a UNITRON Refractor. 


Whether or not you are in the market for a telescope, 
you will certainly want to know more about the 9 
UNITRON Models that are playing an increasingly im- 
portant role in astronomy today. The informative 
UNITRON Catalog is yours for the asking. Janice 
would be very pleased to see to it personally that you 
receive a copy—why not write to her now? 


204-206 MILK STREET, 
BOSTON 9, MASS. 





